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L “wAnother Antarctic Expeditior
“ calls on COLLINS

for communication

U.S. Navy Task Force 43 is establishing several
bases in Antarctica in conjunction with the
International Geophysical Year activities.
bases will be built next year, one of them at the
South Pole., The expedition, appropriately en-
titled “Operation Deepfreeze,” is under the
direction of Rear Admiral Richard E. Byrd and
commanded by Rear Admiral George Dulek.
For radio contact between bases and the outside
world, the commercial and amateur communi-

cation equipment will be Collins.
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COLLINS RADIO COMPANY

IOWA; WASHINGTON, D. [ =
LT s}

CEDAR RAPIDS,
COMPANY OF CANADA,

iﬁﬁihﬂﬁt’ LEADERSHIP IN ELECTRONICS

 DALLAS,
OTTAWA, COLLINS RADIO COMPANY OF ENGLAND,

The name Collins has figured prominently in
polar expeditions since 1925. During Admiral
Byrd’s expedition of the early 30’s, Collins trans-
mitters were used in the first Arctic/Antarctic
communication link—from the Byrd Expedition
(Antarctic) to a CBS station in Northern Alaska.
The Collins equipment is specially packaged for
air drop and long sledge journeys. Superior per-
formance and reliability, proven time and again,
make Collins the logical choice when the need
for radio communication is vital.

NEW YORK: COLLINS
iy R

BURBANK,

#-L____,J
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COST

PR CRYSTALS FOR 75 METER
AND 20 METER PHONE...IN
THE 5 TO 5.5 MC, RANGE

Now you can enjoy commercial demand, PR is now making available
crystal stability on SSB at ama- Type Z-2 Crystals in the 5 to 5.5 MC.
teur prices. Because of increased range at $2.95 . . . for use with SSB
e exciters, such as the 10B and 20A for
operation in the 75 meter and 20 meter
phone bands. Pick your frequencies
(integral kilocycle) and order from
your dealer at this new, low price.
Formerly PR crystals in this range
were available only in commercial
types selling for several times this
amount.

On SSB, where stability becomes of
utmost importance, there's nothing
like crystal control with PRs . . . neg-
ligible drift (limited to less than 2
cycles per MC. per degree C). You
can avoid the continuous annoyance
of drift by depending on PRs ... then
you KNOW where you are, and you
know you will stay there!

2.0 MC. to 5.5 MC. Range
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EXPORT SALES: Royval National Company, Inc., 8 West 40th Street, New York 18, N. Y., U. S, A,
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SINGLE SIDEBAND GENERATOR

The 51SB generator of-
fers sparkling SSB per-
formance with vyour
present B&W, Collins, or
Johnson transmitter, on
80 through 10 meters
with the output fre-
quency control presently
In your transmitter.

Net Price ......$279.50

UALITY PRODUCTS

MATCHMASTER

Three valuable instru-
ments in one, the Match-
master can be used as
a dummy load, direct-
reading r-f wattmeter,
and an integral SWR
bridee, for fast measure-
ments on coaxial feed
lines, antennas, and
iransmitting equipment.
Net Price . ...... $47.50

=

5100-B TRANSMITTER

Unsurpassed performance on CW, AM.,
and SSB. High level AM telephony—
push-to-talk; clean CW keying—break-in
on all bands; superlative SSB perform-
ance on all bands with the 51SB-B Side-
band Generator. Input power 180 watts
CW-SSB, 140 watts AM phone. Integral
VFO or crystal control for 80 to 10 meter
bands. Pi-network final followed by low-
pass filter, and functional design through-
out, keep TVI to an absolute minimum.
Completely unitized construction.

L e R e e e $475.00

COAXIAL SWITCHES

Model 550-A permits in-
__,!l stant selection of any
g one of five 52 or 75 ohm
lines. Model 551-A 1s a
2-pole, 2-position type
used for switching vari-
ous devices in or out of
series connection with
coax lines,
Net Price:
Model 550-A ..$8.
Model 551-A $7

M

BALUN INDUCTORS

! Two of these multi-band
.~ balun coils assure maxi-
mum transfer of power
from transmitter to an-
tenna, efhiciently match-
ing 75 ohm unbalanced
outputs to 75 and 300
ohm balanced feed lines.
Net Price Each

Eol .. L 083

LOW PASS FILTERS

Fight TVI by attenu-
ating undesirable har-
monics and spurious
radiation by a minimum
factor equal to 17,780 to
| with this new B&W
low pass filter. Wave
Guide principle and
novel multi-sectional
construction mean more
attenuation in less space
at lower cost.

Net Price, Either Model,
$14.85

S

WATCH FOR the big value an-
nouncement on B&W’s new L-1000A
| KW Single Sideband Linear- Am-
plifier!

ALL OF THESE FINE B&W
products are available at leading
distributors’ everywhere.

All prices subject to change without notice.

Barker & Williamson, Inc.

237 Fairfield Ave., Upper Darby, Pa.
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MODEL DX-100
Shpg. Wt. 120 Ibs,

$18950

@ R.F. outpul 100 walls Phone, 125 watts CW.

1 @ Built-in VFO, modulator, power supplies. Kit includes all components,
& tubes, cabinet and detailed construction manual.

@ Crystal or VFO operation (crystals nol included with kit),

@ Pi network output, matches 50-600 ohms non-reactive lead. Reduces har
monic oulput,

@ Trealed for TVI suppression by extensive shielding and filtering.
@ Single knob bandswitching, 160 meters through 10 meters.

@ Pre-punched chassis, well illustrated construction manual, high guality
components used throughoul—sturdy mechanical assembly,

Shipped motor freight unless
otherwise specified. £50.00
deposit with C.0.D. orders.

“The invaluable instrument for all
Hams. Numerous applications
such as pretuning, neutralization,
locating parasitics, correcting TVI,
adjusting antennas, design pro-
cedures, ete, Receiver applications
include measuring C, L and Q of
components—determining RF cir-
cult resonant frequencies.

Covers 80, 40, 20, 11, 10, 6, 2, and
11{ meter Ham bandq Complete
[requency coverage from 2—250
Me, using ready-wound plug-in
colls provided with the kit. Acces-
sory coil kit, Part 341-A at £3.00
extends low frequency range to
350 Ke. Dial correlation curves
furnished,

Compact construction, one hand
operation, AC transformer oper-
ated, variable sensitivity control,
thumb wheel drive, and direct read-
ing calibrations. Precalibrated dial

MODEL GD-1B

$I95,° Py Pl

Kit with its baked enamel panel and crackle finish cabinet.

: ‘“Em'n -~ P'n —

A SUBSIDIARY OF DAYSTROM, INC.
BENTON HARBOR 12, MICHIGAN

| =
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This modern-design Transmitter has its own VFO and
plate-modulator built in to provide CW or phone opera-
tion from 160 meters through 10 meters, It is TVI sup-
pressed, with all incoming and out-going circuits filtered,
plenty of shielding, and strong metal cabinet with inter-
locking seams. Uses pi network interstage and output
coupling. R.F. output 100 watts phone, ......125
watts CW. Switch-selection of VFO or 4 crystals (crys-
tals not included).

Incorporates high quality features not expected at
this price level. Copper plated chassis—wide-spaced
tuning capacitors — excellent quality components
throughout—illuminated VFO dial and meter face—
remote socket for connection of external switch or con-
trol of an external antenna relay. Preformed wiring
harness—concentrie control shafts., Plenty of step-by- 2

step instructions and pictorial diagrams. J

All power supplies built-in. Covers 160, 80, 40, 20, 15,
11 and 10 meters with single-knob bandswitching, Panel "E(
meter reads Driver Ip Final Ig, Ip, and Ep, and Modu- §
lator Ip. Uses 6AU6 VFO, 12BY7 Xtal osc.-buffer, 5763 [
driver, and parallel 6146 final. 12AX7 speech amp., 12BY7 J=
driver, push-pull 1625 modulators. Power supplies use 5V4 £5
low voltage rect., 6AL5 bias rect., 0A2 VFO voltage reg.,

(2) 5R4GY hi voltage rect., and 6AQ5 clamp tube. R.F. |
ﬂutput to coax. connector. Overall dimensions 2074 W x | ﬁ“

3{” H x 16" D,
Teatlki?

Poor matching allows valu-
able communications energy
to be lost. The Model AC-1 |
will properly match your .
low power transmitter to an &
end-fed long wire antenna.
Also att.enuat&es signals
above 36 Mg, reducing TVI.
52 ohm coax. input—power MODEL AC-1
up to 75 watts—10 through s I 4 5 Shpg. Wit.
80 meters—tapped inductor 4 |bs,
and wvariable condenser—

neon RF indicator—copper plated chaasls and high
quality components.

with additional blank dials for individual ealibration. You'll ' . ; & to insure proper impedance

like the ready convenience and smart appearance of this &

’s|4so

Use the Model AM-1 in con-
junction with a signal source L
for measuring antenna im-
pedance, line matching pur- :
poses, adjustment of beam
and mobile antennas, and

matech for optimum overall
system operation. Will dou-
ble, also, as a phone monitor
or relative field strength
indiecator,

100 pa. meter employed.
Covers the range from 0 to
to 600 ohms. Cabinet is only
7" long, 214" wide, and 314" deep. An instrument of
many uses for the amateur.

Shpg. Wt,
2 |bs.




@ Smooth acling illuminated and precalibrated dial.
MODEL VF-1 @ GAUG electron coupled Clapp escillater and OA2 voltage regulator.
@ 10 Volt average outpul on fundamental frequencies.

slqso @ 7 Band cafibrafion, 160 through 10 meters, from 3 basic escillator
®
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ireguencies.

Smooth acting

hip. Wt 7 lbs. illuminated

| _ S P ﬂ';,ﬁ::””_ dial drive. Clean

’ -y - s enﬁzir mnlﬁuﬂltl lppenrnn::;

I = = | J Here is the new Heathkit VFO you — Lifne e e
- | G  WE/| have been walting for. The perfect s 0 b+ e

o\ ' ' companion to the Heathkit Model calibrating

T S AT-1 Transmitter, It has sufMelent output to adjustments,

o drive any multl-stage transmitter of modern

design. A terrific combination of outstanding
features at a low kit price. Good mechanical
and electrical deslgn Insures operating stability. Colls are wound on heavy duty
ceramic forms, using Litz or double cellulose wire coated with polystyrene
cement., Variable capacitor Is of differential type construction, especlally de-
slgned for maximum bandspread and features ceramic insulation and double

Ngs.

This kit is furnished with a carefully precalibrated dial which provides well
over two feet of calibrated dial scale. Smooth acting vernler uction drive
insures easy tuning and zero beating. Power requirements 6.3 volts AC at .45
amperes and 250 volts DC at 15 mills. Just plug it into the power receptacle
provided on the rear of the AT-1 Transmitter Kit. The VFO coaxial output
cable terminates in plastic plug to Nt standard 4 crystal holder. Construction is

¥ ki i re-
simple and wiring is easy. ful shielding.

Ceramlie coll
forms —
differential

- r—
" g C
: T

o e

| Peathkct AMATEUR TRANSMITTER

= — ..,_ I
—— =

KIT W

SPECIFICATIONS:
Range B0, 40, 20, 15, 11, 10 meters,
g?ﬁ'l' .....--.-..,“m.,{}uﬂlltnr-lmmu]&iplgfr. ‘Fgwimiﬂﬂ'
- - cissssssnsrarnsasesssssssciiBiplifier -doubler ' ex on,
MQDE" AT I BURLE  ...iovis srsarsnsttsssssssssssmesss TICLIAIOY,
105-125 Veolt A.C. 350-80 cycles 100
watts, Size: 814 inch high x 134 Inch h
2950 wide x T inch deep.
® Prewound colls
= metered
Ship. Wi, operation.

16 |bs.

Here Is a major Heathkit addition to the Ham radlo field, the
AT-1 Transmitter Kit, Incorporaring many desirable design
features at the lowest possible dollar-per-watts price. Panel
mounted crystal socket, stand-by switch, key cliek filter,
A. C. line filtering, good shielding, ete. VFO or erystal excita-
tlon—up to 35 watts Input. Bullt-ln power supply provides
425 volts at 100 MA. Amazingly low kit price includes all Stuate umch
circuit components, tubes, cabinet, punched chassis, and band
detalled construction manual, switching.

i === .

‘i

COMMUNICATIONS RECEIVER KIT

Built-in power
supply.

Four band
up-ert:::u;g iﬂ_& to SPECIFICATIONS:
Range.......... 535 Ke to 35 Me
12BE8 ... .  Mixer-coscillator
12BAD ....ovcnise I. F. Amplifier

12AVE Detector— AVC—audio
12BAG ...B, F. 0. oscillator
13A8........ Beam power output
D ETRATE sssimkpercrmimeskon Rectifier
105-125 wolts A.C. 50-80
cycles, 45 watts,

RF galn control
with AVC or

A new Heathkit AR-2 communi-

MVC. e tn.thl:ms rle.-ceh;er. ']I]‘hi 'llc‘uial_rmm- MODEL AR-2
Noise ter— panion plece for the AT-1 Trans-
ngl".ﬁhn-m standby switch.  mitter. Electrical bandspread scale for tuning Sz 55 0
Headphone and Ioggl;g convenience. High gain minila-
Jack. ture tu and IF transformers for high ®

sensitivity and good signal to nolse ratio. Ship. Wt. 12 lbs.
Construct your own Communications

Recelver at a very substantial saving, .
Supplled with all tubes, punched and P Cﬁﬂlﬂlﬂ
formed sheet metal parts, speaker, atae’  Rater aohc
circuit components, and detalled step- ered plywood cab-
by-step construction manual. inet. Shipg. weight
BENTON HARBOR 12, MICHIGAN 5oibs, Number 91-
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The No. 90672
ANTENNA BRIDGE

The Millen 93672 Antenna Bridge is an accurate
and sensitive bridge for measuring impedances
in the range of 5 to 500 ochmas at radio frequen-
cies up to 200 me. It is entirely ditferent in basic
design from previous devices offered for this
type service inasmuch as it employs no variable
reaistors of any sort. The variable element is an
especially designed differential variable capaci-
tor capable of high accuracy and permanency
of cn[iErutiun over a wide range of frequencies,
A grid dip meter such as the Millen 90651 may
be used as the source of RF signal. The bridge
may be used to measure antenna radiation
resistance, antenna resonance, transmission
line impedance, standing wave ratio, receiver
input impedance and many other radio fre-
quency impedances. By means of the antenna
bridge, an antenna matching unit may be
adjusted so as to provide the minimum stand-
ing wave ratio on the radiation aystem at all
frequencies.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

A"
T —

{(ﬁl\_g

Feenix. Ariz.

Deer Hon. Ed:

You knowing that feller with the bow and
arrow? Let me telling you, he meen feiler to
playing around with, buleeving me — and iIn
case you getting confused, I not speeking of
Hon. Roben Hoceds. No indeedy, I speiking of
that feller they calling Cuepid.

To explaneing properly are having (v go back
a bits. You no doubtly recalling I having XYL-
to-be by name of Lil Watanabe. For past cup-
ple yeers she being after me to getting her
engagement ring to seeling compack.

Normally are being able to explaneing that
are not having suffishent bux to swinging deel
on Hon. Sparkler. Howsumever, this past Xmas
are getting nice big fat checks from Hon. Ant
Fuji. This not being to bad, except that my
Hon. Brother Itchi quicklike telling Lil all
about same before Scratchi can blowing money
on amchoor radio equipment.

When Lil are heering about the many bux
that 1 having, she telling me that she wants to
seeing nice big dvemund ring on her finger
before Valentine’s Day, or else she knowing
that Scratchi are rather being married to am-
choor radio than to her. Wowiee!! what a
predickament!

Well, Hon. Ed., the way I looking at it,
everybuddy gotta go sometime. After all, just
getting Lil a little old engagement ring not
meening | having to marry her right away. And
even when getting married, I still being able to
be a radio amchoor. So, what with Brother
Itchi keeping up the pressure, 1 deciding I bet-
ter getting Lil her ring.

So, this morning telling Itchi 1 going shop-
ping for Hon. Rock for Lil, stuffing money 1n
my pockets, and taking the stayshun wagon 1o
town. I not knowing it then, but would have
been far better off if not telling Itchi what 1
doing.

Are returning to ranch that evening just
at dinnertime. Walking in front door, and who
you thinking are standing there with package
in her hand, big smile all over her face, saying
she just happened to be in nayburhood and
dropping in?? You gessing it — Lil. Just hap-

[Continued on page 8]




SMOKE SIGNALS
1956 style

Those white vapor trails coursing the sky tell a
story of vast importance today . . . a story of
power, performance, protection. The planes
responsible for these modern *‘smoke signals”™

are America’s guardians. Each one is 2 master- h .
piece of engineering skill . . . superbly equipped seejjear see a]-hcrafters

for the detection and d?StYUCt}Dn of aFtackers. 4401 West Fifth Avenue, Chicago 24, Illinois
Much of the electronic equipment in these

planesi. x 1'3":1?11'1 communication and cc}lntrul— World's largest exclusive manufacturers
operation equipment . . . 1s made by Hallicraft- of communications radio

ers, a primary producer’’ for the Armed
Forces. Asa pioneer in electronics, Hallicrafters
has the ability, experience and production facil-
ities necessary for such vital products.

HALLICRAFTERS FACILITIES ARE NOW BEING USED FOR THE DEVELOPMENT AND PRODUCTION OF: GUIDED MISSILE CONTROL EQUIPMENT
COMMUNICATIONS EQUIPMENT * COUNTERMEASURE EQUIPMENT * COMBAT INFORMATION CENTER
HIGH FREQUENCY ELECTRONIC EQUIPMENT * MOBILE RADIO STATIONS * MOBILE RADIO
TELETYPE STATIONS * PORTABLE TWO-WAY COMMUNICATIONS EQUIPMENT * RADAR RECEIVERS
AND TRANSMITTERS (ALL FREQUENCIES) * .RADAR EQUIPMENT

February, 1956 e CQ e 7



a handy accessory

FOR YOUR RIG!

The Bud Shelf Assembly
is quickly and eazily in-
stalled on any rack. Can’t
fall off, can’t tilt . . . per-
fectly safe for any object
placed on it. Useful as a
desk, as work space and
for many other practical
purposes. Finished in your
choice of black or grey
wrinkle or light grey ham-
mertone al no exira cosl
Here's an attractive and
useful addition to your rig
—see it at your distributors today!

Besides being low in cost, an outstanding fea-
ture is that no panel is required for support.
Two supporting brackets slide into tracks
welded to shelf. These brackets are
punched to fit standard panel mounting strips.
However, the shelf may be attached over a
rack panel if so desired.

the

The shelf is available in two sizes. It is formed
from 16 gage steel, flanged on four sides for
greater strength and rigidity. The supporting
brackets are made from 1§” steel, capable of
supporting any reasonable load. Over-all height

of assembly is 7”. Furnished complete with
necessary mounting screws,

I Catalog 5

Amateur
Number Depth Width Net
SA-1719 16" 22" $10.40
l SA-1720 20" | 22"

$10.55

BUD RADIO, INC.

2118 East 55th St., Cleveland 3, Ohio
Dept. C

e CQ e February, 1956

[from page 6]

pened to be in nayburhood my Sacred Ant
Fanny — Lil are living eleventeen miles the
other side of town.

So there are Lil with silly smile on face, ask-
ing me what all I have been doing all day, and
there are geenyus Brother Itchi standing there
trying to keep from smiling — Hon. Ed, now
are reely in 1/c¢ spot. What could 1 do, I
telling her the trooth.

I telling her 1 on my way to jewelry store
when just by accident are passing radio store.
Scratchi are passing this store many times, and
nothing happening, but, today they having red-
hots fire sale — all equipment one-half off.
Hon. Ed., what would any red-blooded amchoor
doing? Right, and that what 1 doing.

When Lil heering this, her smile changing to
face that looking like calm before storm. She
asking me straight-out if I having brought a
ring home with me. So I told her. I hadn’t.

Hon. Ed., I not knowing what Lil are carry-
ing in that package she having in hand, but
when she hitting me on hed with it — well,
it feeling like she having thirty-foots rotary
beem in it.

As Lil are leaving the house, Hon. Brother
Itchi are laffing like furies. He having so much
fun that I just leeving him on the floor and I
going out to car to getting radio stuff I buying.

Later on, he coming into shack and asking
if I not worried about losing gal-friend Lil. 1
telling him no I not, on acet. I did buy her a
ring. No, I didn’t bring it home with me, on
acct. wanting it to fit her finger, so jewelry
feller are cutting it down to right size.

So, when Itchi asking me if I not going to
calling her and explaneing hole thing, 1 telling
him no. I telling him I thinking that maybe she
finding out that I having a ring in the same way
she finding out that I are out shopping for one
today.

Evidentally Itchi getting idea, as just now he
hedding in direcshun of tellyfone. Hah!! Out-
side of radio, three fastest methods of com-
municayshun are tellygraf, tellyfone and telling
Hon. Brother Itchi.

| letting you know when Lil come crawling

back. Let Cuepid shoot a cupple arrows in her
direckshun.

Respectively yours,
Hashafisti Scratchi

WOw!

You casting eyes on
CQ World Globe yet?

(see page 97)




Only $20.16 per mo.

Cash Price:

th

AT WORLD RADIO

Uear

% The World’s Greatest Trade-Ins
2 % The World’s Easiest Financing

% The Most Personalized Service
v Complete Stock for the Amateur

“People Are Still More Important Than Money ..."
LABORATORIES :

Here's the Natlna Picture at WRL!

$369.95

Pay 10% Down FREE!!

Only $9.54 per mo.
Cash Price:
Pay 10% Down

1956 CATALOG

Over 15,000 bargain items for the
amateur, experimenter, the ser-
viceman and industrialist . . .

$119.95

Ask About . . .
THE WRL-MANUFACTURED LINE

Globe King 500A - VFO - Glabe
Scout 65A - 6 Meter Con-

verter - Plumber’'s Delight
Only $29.52 per mo. Beams - Code Oscillator Kit

Cash Price:
Pay 10% Down

=S T T e )

for your

$533.50 R R v

NC- 1830 Only $2| .77 per mo.

Cash Price: $399.50 Pay 10% Down Only $5.00 per mo.

Cash Price: $49.95
Pay 109% Down

Only $15.90 per mo.

Cash Price: $199.95
Pay 109% Down

Only $11.92 per mo.

Cash Price: $149.95
Pay 10% Down

Please send me: [ Latest Catalog and complete information on items checked below! Quote
your top trade offer on my

(make of present eqpt.)

(WRL Eqpt. desired) c-2
] Wall-Sized Radio Map (25¢) Recond. Eqpt. List I
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For all-band CW, AM, or SSB take your pick

from The EIMAC Big Six

High power, long life, simple circuitry

4X2508B radial-beam power tetrode is an
amazing compact, rugged newcomer uni-
laterally interchangeable in nearly all cases
with the 4X150A but offering higher power
and easier cooling.

CW AM SSB
Plate Voltage 2000v 1500v 2000v
Driving Power 2.8wW 2. 1w 0
Power Input 500w 300w 500w
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4.125A radial-beam power tetrode made
screen grid transmitting tubes popular.
This 125-watt favorite for commercial,
military, and amateur application is radi-
ation cooled.

CW AM SSB
Plate Voltage 2500v 2500v 3000v
Driving Power 2.5w 3.3w 0
Power Input 200w 380w 315w
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4.400A radial-beam power tetrode, the
highest powered of the Eimac Big Six, is
capable of handling a kilowatt per tube in

CW, AM, or SSB operation. Forced air cool-
INg 1S required,

CW AM SSB
Plate Voltage 3000v  3000v 3000y
Driving Power 6.1lw 3.5w 0
Power Input 1050w 825w 900w

4.65A radial-beam power tetrode is the
smallest Eimac internal-anode multi-grid
tube. An instant heating filament makes
it ideal for deluxe high power mobile as
well as fixed station applications.

CW AM SSB
Plate Voltage 3000v 2500v 3000v
Driving Power 1.7w 2.6w 0
Power Input 345w 275w 195w
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4.250A radial-beam power tetrode delivers
high power with low drive. A kilowatt plate
power input is handled easily by a pair in
AM or SSB service and a single tube in CW,

CW AM SSB
Plate Voltage 3000v 3000v 3000y
Driving Power 2.6w 32w 0
Power Input 1035w 675w 630w
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4E27A radial-beam power pentode gives
outstanding performance in all types of
operation. When suppressor-grid modu-
lated, it will deliver 75 watts at carrier
conditions.

CW AM SSB
Plate Voltage 2500v  2500v  3000v
Driving Power 2.3w 2.0w 0
Power Input 460w 380w 345w

Write our Amateurs’ Service Bureau for helpful information on Eimac tubes

S AN

B R UNUO .

EITEL-McCULLOUGH, INC.

C A LI

F O RNIA

The World’s Largest Manufacturer of Transmitting Tubes

CQO o
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Read The Editorial, For a Change

This issue of CQ rounds out a full year for
me as editor. Last February's CQ carried an
introductory note about me and a cut of my
QSL card.

Nine out of ten people I talk to on the air
don’t have any idea who the editor of CQ 1s.
Mail still comes addressed to past editors of
the magazine whose office portraits are yel-
lowed with age.

W2NSD/KV4

Jim (K20LK, our assistant editor) and I
have been eetting around quite a bit of late
and much ot interest has transpired. How many
people go away to a weekend resort in the
Berkshires and set up a Gonset Communicator,
Linear Amplifier, and six-element rotary beam
in their room? That, together with the horse-
back riding, ping pong, eating, dancing, etc.,
sure kept us busy. Several QSO’s were made
up into the Albany-Schenectady area and over
into central Massachusetts.

Our main excursion was a one-week jaunt
down to visit Dick Spenceley, KV4AA, Exalted
DX Editor of CQ. Amazing, the round trip
plane ticket to St. Thomas is less than $150.
What a difference that seven-hour plane ride
makes! From bitter cold New York we arrived
in the tropical Virgin Islands, shedding coats,
wool shirts, and gloves as we stepped off the
plane. 80° there, with nights as cold as 70°,
br-r-r-r-.

We stayed a week and had a wonderful
time. If you get close to Brooklyn you may get
trapped into a complete show of my Koda-
chromes of the trip, so beware. The native
mangos, papavas, jelly-nuts, sugar apples, ba-
nanas, sour-sops, and other fruits were so
plentiful and delicious that 1 feared Jim would
decide to stay permanently.

Armed with Agqua-lungs rented from M.
Caron, father of Leshe Caron, we went skin
diving around the coral and saw several pretty
good sized fish. This was a lot like swimming
in a large aquarium, for there are fish all around
you, but few of them paid much attention to
the intrusion (thank heavens). We did see a
large turtle zipping by at express-train speed
and had the thrill of seeing a good sized Manta
Ray go within 15" of us heading for a large
school of smaller fish.

| located an ex-racehorse and had some good

NEVER SAY

Traipsing down to the Virgin Islands, we cap-
tured this rare shot of DX Editor Dick Spenceley

et Tl j .

riding along the beach and through the coco-
nut groves. Most of the island is undeveloped
and houses are few and far between. 1 would

say that St. Thomas qualifies in about every
way as a tropical 1sland paradise.

And ham radio. . . . Wow! From down there
you hear almost the entire United States all
day long. There are only a few stations in the
Virgin Islands so for most operators you easily
pass as a DX station and are accorded certain
courtesies (or discourtesies, as the case may
be). As a hardened phone man I was quite

and his 15-meter beam (see text)
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'M FOR THE VIKING

"ADVENTURER”. ..

the best novice transmitter
I've found yet !

VIKING "ADVENTURER™ CW KIT
Compact, completely self-contained 50 watt transmitter
kit. Single knob bandswitching —effectively TVl sup-
pressed. Eaosy ossembly by novice or experienced
amateur. B0, 40, 20, 15, and 11-10 meters.

Cat. No. 240-181-1 Viking "Adventurer” Kit complete with tubes,
lesserystals and key. .. ... ....._ ..... Amaoteur Net $54.95

E. F. JOHNSON COMPANY

VIKING Il TRANSMITTER

180 watts CW input . .. 130 watts phone. Bandswitching
on all amateur bands from 10 through 160 meters—
eftfectively TVI suppressed —completely self-contained.
Available as a kit or completely wired and tested.
Cat. No. Amateur Nel
240-102-1 Viking Nl Transmitter Kit, with tubes,
less crystals, key, and mike
240-102-2 Viking Il Transmitter, wired and tested . . ,

$279.50
337.00

VIKING VFO KIT

Variable frequency oscillator with
160 and 40 meter output for fre-
quency multiplying ftransmitters.
Accurately calibrated 160 through
10 meters. Available as a kit or
wired and tested.

Cat. No. A mateur Nel

240-122-1 Viking VFO Kit,
with tubes

240-122-2 Viking VFO Kit,
wired and tested.. 69.75

. $45.50

VIKING 250 Watt
"MATCHBOX"

Performs all loading and
switching functions required in
medium power stations. Fully
shielded —covers 3.5 to 30 mec.
Built-in transmit/receive relay.
Cat. No. 250-23 Viking 250 Watt

"Matchbox", assembled, wired, and
tested, . . . . Amateur Net $49.85

2 METER VFO

Exceptionally stable, temperature com-
pensated, and voltage regulated. De-
signed to replace B mc crystals in
frequency multiplying transmitters. Only
4" x 45" x 5",
Cat. Ne. Amateur Nel
240-132-1 Viking 2 Meter VFO
Kit with tubes and pre-
calibrated dial $29.50
240-132-2 Viking 2 Meter VFO
wired, calibrated and
tested —with tubes. 46.50

SWR BRIDGE

Provides accurate measurement of
SWR for effective use of low pass filter
and all antenna couplers.

Cal. No. 250-24 - $9.75

TELEGRAPH KEYS

Semi-automatic, high speed stand-
ard, heavy duty and practice
keys. Code practice sets, cords
and wedges for semi-automatic
models.

See your dishibudon

Johnson Amateur Equipment is sold

February, 1956

2801 SECOND AVENUE SOUTHWEST ® WASECA, MINNESOTA

only through Authorized Johnson Dis-
tributors—most offer convenient time
payment plons. For complete informa-
tion see your distributor.




astounded to watch Dick knock off a half
dozen c-w QSO’s in as many minutes. I tried
my hand during some lulls in Dick’s heavy
operating schedule and got a small taste of be-
ing DX. This is definitely catching. Shortly
after getting this mainline kick I sat down and
talked DXpeditions with Dick. Might be we
could work something up for this spring where
we would get together with Dick and a couple
of others and stagger ashore on some prac-
tically uncharted island and achieve momen-
tary notoriety. Who wants to go?

Our thanks to Dick and his wife Anna for
putting up with us for the week. They were
wonderful and we shall always remember our
trip with pleasure.

On our return we stopped for a day at
Puerto Rico and were met at the airport by
Brad, KP4TF, and Beverly, KP4YX. Beverly
and her OM George, KP4YW, served a won-
derful dinner. Later we had a hamfest with
KP4AAO, W2FME, and W6CIW/KP4 visit-
ing. Brad went way out of his way to make

NSD gulping coconut milk

our short stay enjoyable by driving us all around
San Juan and showing us the landmarks, put-
ting us up overnight, and finally driving us
back out to the airport to catch our plane back
to New York. We visited KP4KD, who did
such a splendid job in the DX Contest, and
found that he will be off the air until he moves
to a new location. This will probably keep him
off for the ARRL DX Contest and give some
other KP4 a chance to win a DX Contest for
a change. KP4WN will soon be moving to St.

Croix and should be on the air from there as
a KV4.

Beam Pictures

It 1s hard to get good pictures of beams.
While wandering around St. Thomas with my
Retina lllc, looking for something to photo-
graph, I got the idea of taking a flash picture
of the KV4AA arrays at night. As you can
see, this worked out fine. The beam stands out

clearly against the black sky and the detail is
good.

Articles Wanted

As you may have discerned, my plea for
more and better articles has not been spurned.
The first of three articles on Printed Circuits,
starting in this issue, is a bit different from the
things we have been running, but I hope you

| |.

f

Bill, W6CIW /KP4 Bill, W2FME
will take it in your stride and ask for more.
Somehow 1 get the feeling every now and then
that ham radio is moving much too slowly.
Here we are with all sorts of possibilities be-
fore us and what do we do? We go on the air
with essentially the same eqjuipment we were
using twenty years ago and talk about the same
things we did twenty years ago in the same
ways we did twenty years ago.

What kind of nonsense is this? All of us

could easily improve things considerably if we
wanted to. How come only the SSB gang have

Jim scooping out meat from green coconut

the luxury of voice-control operation? Ridicu-
lous. How come so few use our A@ bands such
as 11-6-2, etc., for duplex operation? Duplex,
for those that are not familiar with it, i1s (like
on the telephone) where you use separate an-
tennas for transmitting and receiving and use
both simultaneously so you can talk back and

[Continued on page 117]
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Fig. 3. Modular design “Tinker Toy” wunits con-
taining printed components, Several such unitized
circuits are mounted on an etched circuit board.

Photo courtesy NBS.




WHAT ARE THEY?

With printed circuits being used more and
more 1n commercial and military equipment,
their application to amateur equipment and
home construction techniques can be evaluated
with reasonable expectation of interesting if not
profitable results. It is recognized that the em-
ployment of so-called printed circuits in equip-
ment subject to amateur use is not new?, neither
18 1t widespread. Likewise, kits have been adver-
tised* for “make-your-own printed circuits”,
Nevertheless, the dearth of information in
amateur publications on practical applications
and techniques for printed circuits has been
apparent, and it is to that end that these articles
are devoted.

Circuit Boards

“Printed circuits”, as a generic term, has
been applied to a wide variety of processes for
electronic circuit and component manufacture.
However, that process which has enjoyed
greatest recent acceptance is, in the true sense,
not a “printed circuit” but rather “etched
wiring”. It consists of a 1/16th inch thick
phenolic resin impregnated paper base panel,
to one or two sides of which has been bonded
a copper foil of about 1/1000th inch thickness.
Etching is introduced as the means for remov-
ing unwanted copper foil in certain areas, leav-
ing strips of wiring to which conventional tube

the 1920’s, several components such as trans-
formers and condensers were “potted” in an
integral package and used in B battery elim-
inators. True, there were no printed circuits in
that assemblage, but the principle involved in
capsulating composite components was, for
example, the forerunner of the VT fuse, the
largest single boost to printed circuits. Exper-
lence thus gained accelerated the practical
development for commercial application of
complete passive networks. These networks
consisted of resistors, capacitors and inductors
whose manufacture on flat dielectric media
exemplify true “printed circuits”. Perhaps the
best known examples of capsulated composite
components are the P. E. C. Units® known
as “Couplates”, “Audets”, “Filpecs” etc. Prac-
tically all broadcast radios and television sets
made today employ one or more of these
printed electronic circuits and their depend-
ability and low cost have caused their use to
be taken for granted. Figure 2 shows an inter-
stage coupling network of remarkably small
size¢ when compared with the conventional
components it replaces.

Modular Design and Mechanical
Production

Labor costs and the mounting demand for
electronic components and assemblies have
placed increasing emphasis on automatic pro-

Printed Circuits
and the Amateur

—PART |

sockets,
soldered.

This method, although more widely used, is
one of many currently investigated by science
and industry in an effort to develop a simple
and efficient method of producing a planar
insulated board or chassis complete with all
circuit wiring upon which conventional elec-
tronic components can be assembled manually
or automatically and subsequently mass sol-
dered. Figure 1 illustrates an etched circuit and
the same board complete with components as
viewed from the other side.

resistors and condensers may be

Capsulated Composite Components

Somewhat hidden by the voluminous pub-
licity given other quasi-printed circuits, are
their own parental predecessors. As early as

Fig. 1. Example of commercially available etched
circuit boards in kit form. Courtesy Heath Com-
pany, Benton Harbor, Michigan.
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duction methods. Indeed, any electronic manu-
facturing process contemplated today must of
necessity be adaptable to automation, and to
be so, must first be of uniform and reproduc-
tible size and design. One approach to this end
is the now famous “Tinkertoy Project” which
was undertaken by the Navy and the Bureau
of Standards. Using both etched circuit boards
and composite components printed on uniform
size ceramic wafers, this project sought to gain
independence from wartime bottlenecks by
gearing automatic production to the basic raw
materials, rather than to the supply of fabri-
cated conventional components. While this
project has little application to amateur con-
struction, it is mentioned here to make the
discussion of printed circuits complete. Figure
3 is an example of units produced by the
Tinkertoy Project.

Prior to investigating the detailed steps in-
volved in producing etched wiring circuit
boards, it would be informative to briefly re-
view the background of printed circuit applica-
tions. The history of the modern printed circuit
concept is shown in Figure 4. No attempt has
been made to establish the earliest date on
which the various processes were conceived,
but instead, attention is focused on the approx-
imate date public recognition was given to
specific applications.

—1.5/16" —< - 11764* DETECTOR -AVC-AF dvpn suTIUT
d % "'I'_
<> I'
PC-151 78"
12 e % g 562
I - f
| - |
- 10 i

| -

Centralab’s "Avdet”®

Fig. 2. Capsulated interstage coupling network,
showing circuit in which used and eight individ-
val components it replaces. Courtesy Centralab
Div. of Globe Union, Inc.

ADVANTAGES AND DISADVANTAGES

The first and compelling advantage offered
by printed circuits is the saving in labor nor-
mally required to assemble and solder the
components into a circuit. While such savings
are significant and of vital concern to industry,
the following secondary or indirect features are
of greater interest to the amateur constructor:

1. Simplicity, thru elimination of chassis,

tie points, hook-up wire and mounting
hardware.

2. Accessibility of all components for serv-

icing.

3. Rigidity, due to each component being

1. Oscilloscope & VTVM Heathkits.

2. Keil Engineering Products (KEPRO), and Tele-Diag-
nosis Co., ete.

3. Centralab Division of Globe Union, Inec.
4. Admiral Corporation Service Manual No. S339.
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1922 —PROD. OF VARIABLE COMP, RESISTORS STARTED IN U.S.A. _Y
1925 — CERAMIC CAPACITORS MADE AND USED IN GERMANY U
1930 — PROD. OF FIXED CERAMIC CAPACITORS STARTED IN U.S.A, L/

1936 —CERAMIC CAPACITORS WITH DIELECTRIC CONSTANT OF 100 L/

1940 —PROXIMITY (VT) FUSE PROJECT ESTABLISHED AT NBS UNDER
SPONSORSHIP OF NDRC 8 ARMY B NAVY ORDNANCE E/

194 5 —voLUME PRODUCTION OF VT FUSES FOR COMBAT use L/
1947 —pRINTED ELECTRONIC CIRCUITS® APPLIED TO HEARING AIDS L/
194 B —riLpec: "AUDET" *COUPLATE" UNITS IN BC RECEIVERS
|949 —HERMETICALLY SEALED, || STAGE, AIRBORNE , WIDEBAND,
I,F, AMPLIFIER DEVELOPED BY NBS CIRCUITS
PRINTED ON CERAMIC SLEEVES SURROUNDING TUBES 2/
~ETCHED WIRING PANELS USED IN BC RECEIVERS
]9 5 3 — PROJECT "TINKERTOY" ANNOUNCED BY NBS B NAVY

—ETCHED WIRING PANELS USED IN TV RECEIVERS
— ETCHED WIRING PANELS USED IN INSTRUMENT XITS %/
'954-:: MILLION CENTRALAB "PEC" UNITS IN USE A/

CEMTRALAB-DIVISION OF GLOBE UMION INC-
ORD. SCHOOL PANPHLET 18,AP0, JULY 4%

NBS, JAN. I, 1980, PROJECT MO O-38-322
HEATH COMPANY, BENTOM MARBOR,MICH,

gl is

Fig. 4. History of modern printed circuit concept.

mounted directly to the panel with mini-
mum length leads resulting in ruggedness
and operating efficiency.

4. Compactness inherent in the functional
orientation and placement of parts, lead-
ing to further ability to “unitize”.

5. Accuracy, thru virtual elimination of
“human error”. Minimum testing and
checking.

6. Uniformity between units when making
more than one unit, thereby minimizing
unpredictable stray capacities.

Notwithstanding this bold array of advan-

tages, it must be conceded that present day
usage of printed circuits presents certain dis-
advantages. These disadvantages, thru a proper
understanding, may be “licked” to a greater or
lesser degree:

1. Separation of the foil from the phenolic.
Protection of the original bond strength

may be achieved by avoiding excess -

soldering temperatures and durations, by

using fine toothed cutting saws and by

designing the placement of parts .so that
movements due to subsequent accelera-
tions will not be transmitted to the foil.

Burning of the phenolic can be mini-

mized by using a small soldering iron

when local hand assembling is done.

3. Removal of parts for repair or replace-
ment requires use of techniques new to
servicemen. In general, excess solder is
carefully removed with a fine wire brush
after the joint is heated. The component
leads are then bent straight, if necessary,
so that removal of one or both ends from
the panel may be done without disturbing
adjacent components or foil. Detailed
instructions for service work have been
compiled.*

I
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Original drawing

| made with India |
ink on white

drawing board

=

Drawing made by
hand with photo-

opaque on

frosted acetate

¥

Commercial silk

i
screen film :Make photo negative] (alter‘nate
sensitized AR method)

Make photo positive | |
¥ X

4

Expose sensitized silk screen film
to strong light thru photo positive

]Wash away unhardened parts of emulsion

!

Attach fine mesh

| Partially dry |

silk screen to

¥

printing frame

Transfer pattern emulsion from
silk screen film to silk screen

Thoroughl

Clean surface

d

| of copper-clad |
phenolic panel |

‘Inspect and retouch as reguired|

Make ceramic, glass

Mask all areas of printing
frame other than pattern

or other heat resist-

ant insulating base

J

. i .
Apply resist ink or paint to

copper-clad phenolic panel
with rubber squeegee

(A pply conductive paint to
ceramic base with

rubber squeegee

A

Apply semi-conductive
ink to ceramic base
to make resistors

Y
Dry paint|

rWash and DryJ

Besiniis

Fuse paint by firing to
consolidate metallic

gggdﬂfffr ,

Electroplate or solder dip
to strengthen conductor

o1

Y
Adjust valve
by abrading

¥
Coat with insulating

!

Finished circuit board
or fully conductive component

|

material

Printed resistor

Fig. 5. Silk screen method for producing printed circuits and components.

PRODUCING PRINTED CIRCUITS

Methods of producing printed circuits are
considerably varied, with each method possess-
ing its own relative merits. Basically, those
varied methods can be reduced to two funda-
mental processes. In the first, the conductor,
or the material which is later to become or
support the conductor, is applied to an insulat-
ing base in the pattern of the desired circuit.
'Examples of this process are:

1. Silver paint, silk screened on ceramic

2. Conductive ink, offset printed on an in-

sulating base

3. Copper foil, die stamped or “dinked”
and attached to a phenolic base

4. Metal, sprayed thru stencil onto an in-
sulating base

5. Graphited pattern, built up by electro-
plating

The second general category provides for the
removal of conductive material in designated
areas from a uniformly coated insulating base
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1_ | &2 DINKING DIE
@ e COPPER FOIL
' \ THERMOPLASTIC ADHESIVE

LAMINATED STOCK

EDGES FRACTURED

CONDUCTIVE CIRCUIT

EXCESS GROUND OR
BUFFED OFF

INISHED CIRCUIT PANEL
HOLES PUNCHED FOR COMPDNENTS

Fig. 6. Die Stamping method.

so as to produce the desired circuit pattern.
Examples include:

1. Protective enamel, silk screened on
copper-clad phenolic laminate prior to
etching

2. Resist ink, ofiset printed on laminate as
an etchant resist

3. Light sensitive emulsion exposed and
developed on laminate as a resist

4. Electroplated deposit which forms a
selective etchant resist on laminate

In practice, one or more combinations of the

above processes and examples may be used to
manufacture printed components or etched
circuit boards. It must be noted that if an
integral resistor is to be produced, a partially
conductive material must be added in the form
of an ink or a strip which is pasted on. In the
interest of simplicity, only fully conductive
components and wiring will be considered here.
In so doing, emphasis is placed on copper-clad
phenolic laminate as the stock from which
circuit boards are produced. This approach is

desirable due to current increased use of this
technique in actual equipment and the promise
it holds for adaption to amateur construction.

Silk Screen Method

Silk screen stencils or masks are prepared in
the normal manner used by commercial illus-
trators, except that the finest weave silk is
chosen and preference is given to a photo-
graphic system for transferring the image from
a master drawing to the silk screen. Once the
silk screen stencil has been prepared, it may
be used to control the application of a conduc-
tive paint on a ceramic base or the application
of an etchant resist enamel on a copper-clad
phenolic laminate. Conductive paints used with
silk screen stencils usually have a metallic
silver base which is subsequently fused and
tinned so as to obtain the necessary build-up
for conductivity and strength. Partially conduc-
tive materials are also applied in liquid form
thru the silk screen to produce resistors. The
flow chart in Figure 5 shows essential steps
taken in making and using silk screens. De-
tailed instructions on their application to elec-
tronics on a laboratory scale as well as a list
of materials suppliers have been assembled.?

Principal advantages of the silk screen
method are that it allows direct application of
a conductive media and the stencil or mask is
casily made using well known graphic arts
techniques. Although this method finds its
greatest use in the application of conductive
paints for wiring and resistors, it is equally
useful in the application of resist enamels,
identification numbers, assembly instructions
and trademarks to the circuit board. Its dis-
advantages are relative lower accuracy than
that obtainable from other methods such as
the photoengraving method, susceptibility to
clogging of the screen or smearing of the
paint, high cost of silver paint and the extra
manufacturing step required in firing and tin-
ning the silver.

ENGRAVE

MOLTEN METAL

CIRCUIT PATTERN I3 ENGRAVED
INTO SURFACE OF INSULATING

INSULATING BASE MATERIAL

BUILD UP OF METAL IN PATTERN
AND ON SURFACE

INSULATING BASE

OXY-ACETYLENE METALIZING GUN

PRECISION GRINDER OR MILL
CONDUCTIVE PATTERN RETAINED
CIRCUIT BOARD,READY FOR

PUNCHING HOLES AND
MOUNTING COMPONENTS

Fig. 7. Metalizing method.

5. Technical Memorandum No.
M-1413 “Photographiec Silk
Sereen Process in the Fabrica-
tion of Printed Electronie Cir-
cuits” 17 Oect 1951, SCEL, Ft.
Monmouth, N, J.
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USED TAPE MIGHT
BE RECYCLED

Fig. 8. Tape Transfer method.
Mechanical Methods

Use of the mechanical methods shown in
Figures 6 and 7 has been somewhat limited
due to the cost of the stamping or “dinking”
dies. However, due to the greater thickness of
conducting material usually present when using
one of the mechanical methods, the latter are
particularly valuable for factory production of
contacts, sliding switches, commutators etc. In
Figure 6, it can be seen that a conductive
pattern is stamped from metal foil or sheet,
and simultaneously bonded to or pressed into
the surface of the insulating material. In a
variation of this method, a recessed pattern
is machined, engraved or otherwise sunk into
the insulating base. Figure 7 shows how liquid
metal 1s then sprayed into the recess and the
surface finished according to end use to which
the panel is to be put.

Other variations in the mechanical produc-
tion of circuit boards include the tape transfer
method in Figure 8 and the platen transfer
method in Figure 9. Both provide for the
transfer of a predefined wiring pattern to an
insulating base as does the double foil method
in Figure 10. The difference exists in the actual
manner of producing the pattern in the foil.

Electroplating Methods

Electroplating is used on copper-clad phen-
olic laminates as a resist in the subsequent
etching of the copper foil. See Figure 11A. To

begin with, a non-conductive pattern is applied
to the copper-foil surface by silk screening,
offset printing, or photoengraving, etc. This
pattern resists the electroplating action of silver,
nickel or rhodium on all but the actual areas
where the wiring is to appear. A plating metal
is chosen which will not be affected by the
etchant used in the removal of copper foil.
Prior to etching, the resist pattern is removed
by a suitable chemical, exposing the copper to
the etchant. When a bright electroplated metal
such as nickel is used, it serves the additional
purpose of protecting the copper surface from
oxidation which would discolor the finished
circuit board and hinder soldering.

A deviation is employed when applying a
conducting circuit to an insulating panel not
having the copper foil as in Figure 11B, or
when making plated through connections as In
Figure 11C. Under these conditions, a colloidal
suspension of graphite® is applied on the
areas to be plated. When dry, the graphited
surface is plated-over with copper or silver to
make a durable conductor.

Electroplating has, in practice, been limited
to applications where its unique characteristics
are essential, such as in plated through-con-
nections and in producing a bright appearing
conductor of good customer acceptance. With
the perfection of the copper-clad laminates and

6. such as *“Aquadag”
Fig. 9. Platen Tronsfer method.
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upon proper circuit layout, little occasion is
found for the electro-plating technique in mass
production, for it represents an extra manufac-
turing step which can reasonably be eliminated.
Also, present day dip-soldering provides the
conductor “build-up” and bright appearance
which were sometimes obtained by plating.

Offset Printing Method

Apparently the simplest, yet least adaptable
to amateur construction techniques, is the offset
printing method shown in Figure 12. Assuming
the pattern has been printed on the copper-clad
laminate with acid resisting ink by some suitable
means (as simple as being drawn by hand or
applied with a rubber stamp) then all that
remains is to harden the ink and etch away
the unprotected copper foil. In practice, the
ink is not completely dependable as an acid
resist, and it sometimes becomes necessary to
strengthen it with a layer of asphalt powder
sprinkled on while the ink is still wet. Fusion
of the asphalt powder is done with heat. Ap-
plication of the circuit pattern to the laminate
1s accomplished by an offset printing press in
large production runs, and the offset printing
plates are prepared from the original drawing
or negative by photographic means. Ink picked
up by the printing plate from the inking roller
1S transferred to a rubber blanket, thence to
the copper-clad sheets.

Advantages of this method are speed and
high production. Accuracy is somewhat less
than with the photoengraving method.

Photoengraving Method

Perhaps the most widely used and most
adaptable to amateur fabrication is the photo-
engraving method of producing printed circuits.
It is briefly described here, and is the subject
of a step-by-step discussion to follow in a
later article.

Figure 13 shows the basic steps involved.
As in other methods, a master drawing is pre-
pared of the circuit, and then photographed to
furnish a negative. The surface of the copper-
clad phenolic laminate, having been thoroughly
cleaned and uniformly coated with a photo-
sensitive emulsion, is dried and exposed through
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Fig. 10. Double Foil method.

the negative to an arc light or other suitable
high intensity white light source. Hardening of
the emulsion occurs in the presence of the light
making it water insoluble, while background
areas protected by opaque portion of the nega-
tive remain unchanged.

This exposure is followed by a developing
treatment, (depending upon type of sensitizing
emulsion) and the soluble unexposed areas
washed away with water. Thus, a resist pattern
iIs produced to protect the copper foil in
selected areas during subsequent etching.

Etching is usually accomplished with nitric
acid or ferric chloride, the latter being pre-
ferred due to less handling danger and ionic
contamination of the insulating base. However,
an electrolytic etch (opposite of electroplating)
could be employed using a simple salt solution
and a source of direct current such as an
automobile battery. It must be kept in mind
that an electrolytic etch requires continuity of
circuit pattern. This has prevented its use when
isolated or otherwise unjoined areas of foil are
required on the circuit board.

FABRICATION OF ETCHED
CIRCUIT BOARDS

Cutting and Drilling

Copper-clad circuit boards, after being
etched and thoroughly washed are bathed in
a solvent to remove the light hardened emul-
sion. They are then rinsed, dried, and drilled
or punched for the mounting of sockets, com-
ponents and hardware. In commercial practice,
where the production quantity so justifies, all
holes are punched simultaneously on a standard
production punch press. The use of close fitting
stripper plates is essential to prevent any lifting
of the foil during the punching operation. Drills
should also be ground to a negative rake to
minimize this separating action. Warming of
the phenolic laminate to approximately 250° F
prior to punching or shearing is also done to
facilitate these operations and to lengthen tool
life.
) [Continued on page 122]
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Frank Caulkins, W8NYP

R. D. 1, Box 199A, Clinton, Ohio

600-watt Push-Pull 813’s

After fussing and fuming over the problem
of harmonic radiation from a high power final
amplifier, the staff here at WS8NYP (me)
launched a project the goal of which was to be
an easily band-hopped pair of 813’s with mini-
mum TVI. We (more comfortable than saying
I) hardly dared dream of the goal of zero TVI
which tests on the finished unit now indicate.
We shall wisely refrain from a blow-by-blow
rehash of the saga of Cerebration which gave
birth to this exact circuit. Sufficient fanfare is
the report of continuous trouble-free use on 10,
20, 40 and 80 for yea these many months (a
couple of years’ worth).
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The Circuit

The circuit 1s conventional with few excep-
tions and is shown in Figure 1. A National MB-
40L 1s used in the grid circuit. For the plate
tank circuit the B & W Swinging Link and 500-
watt Series coils are employed. Plate tank con-
denser C7 is a B & W butterfly condenser,
model CX45B. Neutralization of the amplifier 1s
accomplished by 12" lengths of heavy copper

wire mounted on feed-thru insulators near each
tube. The particular physical arrangement used
has proved very satisfactory and re-neutraliza-
tion with band-changing is unnecessary.
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During phone operation the screen grids
“float”. A small audio choke is employed in
each screen lead. High frequency parasitics in
the screen circuit are squelched by the 33-ohm
2-watt carbon resistors soldered directly to the
tube socket terminals.

A small 140 pufd receiving-type condenser
C-21 is inserted between the link output and
the coaxial cable. Its function is for tuning out
possible reactance of the antenna or transmis-
sion line. The end of one plate of the con-
denser is bent inward in such a manner as to
provide a short circuit when the plates are
fully meshed.

The usual precautions have been taken to
filter all leads entering or leaving the chassis.
The amplifier incorporates a built-in low-pass
filter network in the r-f output. Its high fre-
quency cut-off is approximately 40 Mc. The
theoretical attenuation above this frequency is
of the order of 70 dbe

A ten-megohm resistor connected to the link
output is included to provide r-f excitation for
a monitor oscilloscope and phone monitor. A
separate coaxial chassis fitting is provided for
this output.

Construction

A 13x 17x 4" aluminum chassis is used as
the base for the shielding structure which is
fabricated from aluminum angle, perforated
aluminum sheet and bronze screening. The alu-
minum angles were formed from strips of .051
S-O aluminum. If a metal breaking machine is
- not accessible a satisfactory substitute can be

used consisting of angle-iron jaw extensions for
a large vice and the hammer method of bending
the metal. If the latter is used a piece of wood
should be placed between the metal and the
blows from the hammer to prevent marring the
aluminum stock. In some instances it may be
possible to purchase aluminum extrusion angle
for the enclosure frame.

The enclosure frame is formed by placing
vertical and horizontal angles together in a
box-like construction. The vertical angles meas-
ure %47 x 158" x 122" long, and are allowed to
extend down outside the chassis, flush with the
bottom, and are secured with self-tapping metal
screws to the chassis. Be sure that the wide di-
mensions of the angle are run parallel with the

c*"l. c" C"’[
C-10, 6-11. C-12, C-13,
C-22: 500 uufd., ED{I Voo
dise ceramice

C-§, C-6, C-14, C-15: 500
uufd, 6000v. dise ce-
ramie

C-8, C-16: 500 uuf., 10kv.

C-T: 45 uuf. per section
split stator B&W
CX45B

C-21: 140 uuf. wvariable,
receiving type.

C-17, C19, C-20: 60 uuf.
TV type, 1l0kv.

C-18: 1560 uuf. (three 50
uuf TV type, 1l0kv.
paralleled)

Ch-1: 2.6 mh. r.f. choke,
100 ma.

Ch-2: 2.6 mh. rf. choke
500 ma.

Ch-3, Ch-6, Ch-7: Ohmite
Z-50, Tuh.

Ch-4, Ch-5: see text.

Ch-8, Ch-9: 10 hy. audio
chokes rated at mini-
mum of 50 ma.

J-1, J-2, J-3: Chassis Co-
axial connectors

L-1, L-2, L-3, L-4: Na-
tmnnl HB-ML

L-5, : B&W 500 watt
nwing'in: link & coils

L-'?. L-B. L-9, L-10, L-11,
L-12: see text

R-1, R2: 88 ohms, 2 watts
carbon.

R-3: 10 megohm, 1 watt,
T1: 10 volts, 10 amp. fil-
ament transformer.
Chassis 13"x17"x4" alu-

minum.

Tll-l. T""z. h". T."‘.
Tm-5, Tm-7: Jones ter-
minal strip.

Cn: see text

Not diagrammed: 8 co-
axial junection connec-
tors.

Tmé6 — High voltage feed
throngh & Terminal.

1 — 9% angle drive as-
sembly.

1 — Shaft coupler, 1/4".
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long side of the chassis. Horizontal strips meas-
uring ¥2"x%2"x13 and 14 "x%4 "x17 are mounted
along the top and bottom of the sides and front
and back of the assembly to complete the box
structure. These are secured with self-tapping
metal screws to the chassis and other angle
members.

The bronze screening is stretched over the
top and sides. It is “tacked” with solder to 1/8"
rod supports which are run diagonally between
the top corners. The screening is terminated
just below the top of the chassis, at each side.
A strip of aluminum is placed over the end of
the screening for the entire width of the chassis
to maintain good bonding to the chassis.

The front subpanel and rear-door aluminum
sections were scavenged from BC-375 tuning
units. A length of piano hinge allows the rear
door to open from the top where it is secured
by a captive thumb screw. The door hinge
should be mounted in such a manner as to allow
the door to lap the top enclosure angle suffi-
ciently for good electrical contact along the
top surface.

The main front panel is a standard 10%2x19”
door type with two ventilating grills which
were removed and glass installed in their place.
Bronze screening is placed over the inner sur-
face of the glass and bonded to the steel panel
to complete the continuity of the cabinet shield-
ing. It will be noted that the 102" front panel
does not entirely allow for the overall height of
the amplifier. An additional 134"x19” filler
strip completes the front paneling and facili-
tates easier installation or removal of the
amplifier from its cabinet.

All parts except the right-angle drive for the
swinging link are mounted on the chassis. Its 4”
depth allows adequate clearance for the MB-
40L grid tank assembly and the filament trans-
former. To better utilize the available depth of
a standard cabinet rack and to obtain the use
of the entire chassis width the front panel and
chassis are spaced apart by four 1%4” standofis
sawed from 4" tubing. Four 10/32 bolts hold
the front panel to the chassis and screening en-
closure. If the structure angles are fabricated
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to the same size as described here it is not
necessary to use panel brackets.

The CX-45-B plate tank condenser is mount-
ed at the front center of the chassis. Its back
end plate is modified slightly to permit the coil
jack bar and swinging link assembly to be at-
tached so that the link swings up and coil
changing can be accomplished by opening the
rear enclosure door. The plate tank output link
1s adjustable from the front subpanel through
a right-angle drive gear mounted on the upper
right screening enclosure angle strip. To pre-
vent a possible unbalance of the plate tank sym-
metry a non-metallic shaft material is used. A
standard panel bearing admits the shaft through
the right-hand side of the front subpanel.

A 3"x1" phenolic strip is attached to the
inner side of the rear bracket of the plate tank
condenser and allowed to project upward. This
provides a terminal for the output coaxial cable
and the pigtails to the swinging link. The link
output series condenser C-2/ is also mounted on
this strip. C-2/ does not require frequent ad-
justment, so the shaft may be shortened and
slotted for screw driver tuning.

The 813 sockets are located to either side of
the back end of the tank condenser such that
the plate leads are just long enough (34") to
facilitate removal of the plate connector. Care
should be exercised not to locate the tubes so
far to the rear as to place them in the strong
r-f field of the tank coil.

Neutralization is accomplished by small ca-
pacitors consisting of short lengths of buss wire.
T'hese are attached to feed-through insulators
which are located two inches to the rear of the
tube sockets.

Coaxial cable junction connectors are used
as feed-throughs for passing the RGS8-U
through the front of the chassis. The cable is
routed from the link terminal strip, under the
top center of the screened enclosure and down
the inner side of the front subpanel to the co-
axial feed through. Coaxial feed throughs are
also used to route the cable in and out of the
low-pass filter box which is located in the for-
ward left corner, below the chassis. Inside the
filter shield small banana plugs with soldering
lugs attached are fitted snugly into the coaxial
feed throughs. The filter network coils are
soldered directly to these with no other support
except for the network filter capacitors.

All capacitors used in the low-pass filter are
of the TV Centralab series, having a 6/32 stud
on one end and tapped for 6/32 machine screw
on the other. If substitutions are used care
should be exercised to select capacitors having
a low inductance. C-19, 20 and 22 are rated
at 50 pufd. C-18 is 150 pufd and consists of
three 50 upfd capacitors in parallel. 1.2, L3 and
L5 are wound from a continuous length of #12
wire. LI and L6 should be mounted as closely
as possible to the input and output connectors
of the filter. All coils should be wound on forms
of the diameter indicated. The turns should
then be spread to conform to the correct coil



length. It 1s recommended that the coils not be
placed closer than one diameter to the shield
wall or chassis.

Coil Data
L-10,L-12-4 turns#12 on 2" dia. form,2" long.
R R S ORI, & e SRECHER. | gl e el
B A thiwi o O T RRD P SARTT R AL IR
Bl e S AEL2 T SLY6T T e T

All leads entering or leaving the chassis are
filtered. The a-c line chokes consist of 45 turns
of £14 enamel insulated wire wound on a
length of 3/8” wooden dowel. The dowels are
attached to the chassis with 6/32 stud screws
which are cemented into a hole drilled in the
ends of the dowels. Chokes for other lead filter-
ing are Ohmite Z-50. Bypass capacitors for all
except the plate high voltage line are of the disc
ceramic type, rated at 500 ppfd (Centralab DD
60-501). The screen bypass capacitors are rated
at 500 pufd with higher voltage to allow for
audio peaks. (Centralab 11L-037).

Wiring

After mounting all components it is sug-
gested that the 115-volt line and filament leads
be installed first. These are wired with £14
shielded, grounding the braid at frequent inter-
vals. Other wiring, except for r.f. and the high
voltage lead, is run with #20 shielded. The r-f
leads are tinned buss wire with a protective
spaghetti insulation. The plate voltage is wired
with a short length of RG-8U. The high voltage
is bypassed at its entrance into the chassis and
at its feed-through point by 500 pufd, 10kv.,
TV capacitors. (Centralab TV3-501)

Not shown in any of the figures is a chassis

bottom cover. It should be drilled for ventila-
tion of the filament transformer.

Screen Supply Precautions

As in all tetrode amplifiers the manipulation
of the screen voltage and current is of vital im-
portance. It will be noted that the circuit of the
amplifier has provision for metering each screen
lead. This is handy for comparing the two
tubes. During tuning operations it is recom-
mended that the screen voltage be reduced to
prevent possible tube damage. Above all, never
leave the amplifier running with screen voltage
applied and plate voltage removed. Although
not actually part of the amplifier the following
arrangement is used for screen current adjust-
ment during tuning.

BLEG D 84
: O SCREEN
SUPFLY
ouTPUT
TO 843
SOREENS
TO — BIAS

The 6L6G connected as a triode acts as a
manually-controlled series regulator. During
tuning operations the amplifier may be com-
pletely or partially cut off as desired by adjust-
ment of the potentiometer. One 6L6G tube
connected as above will handle the screen cur-
rent for two 813 tubes without overloading. A
drop of about 80 volts can be expected across
the tube and should be considered when design-
ing the screen supply.

[Continued on page 100]

February, 1956 e CQ e 25



Norman R. Mc Laughlin, W6GEG

4143 Muirfield Road
Los Angeles, 8, California

QRO"

Driver stages at W6FIS, an 837 driving a pair
of 837's. Condenser to left tunes tank circuit of
single 837, cap of which may be seen peering
over tank coil. Forward condenser tunes
parallel 837's. Meters read plate currents of

each stage. Input to drivers is through coax
connector at right. Output is from
connector at left.

or Something for Almost Nothing

In the usual transition from flea power to
higher power, the old rlg invariably ends up in
the junk box . ... in pieces. Despite an enviable
DX record, hours of faithful emergency service,
winning the last Sweepstakes and its unﬂmchmg
assaults upon kilowatt competitors its doom is
determined as soon as its master decides to in-
crease power through conventional methods.

That such brave warriors need never die is
shown in what follows. It must be admitted,
however, that a power increase of 10 with a
minimum of cash outlay and effort, not a trans-
mitter’s righteous reward fathered the ensuing
thoughts.

As may be seen from the schematic, Figure
I, four war surplus tubes, three r-f chokes, two
blocking condensers and usual plate tank cir-
cuits are all that are needed to boost a flea
power AM phone up to 100 watts output. In

837

. GA(

CW service output in excess of a quarter kilo-
watt 1s readily possible, yet tubes and parts
needed to do the trick cost less than what one
would pay for a good 75 watt modulation
transformer.

Thus a 10 watt phone transmitter aided by
a pair of grounded-grid Class B Linear Ampli-
fiers becomes a medium powered transmitter
that will hold its own among the best of them.
The flea power transmitter drives a grounded
grid 837 which in turn drives three 837’s In
parallel. Power output will be in excess of 100
watts or a power gain of 10, which is a sizable
increase in any league.

Certainly no simpler arrangement could be
devised, to get this increase, than is shown In
Figure 1. Note that (a) no neutralization is
requ:red (b) no gnd bias is necessary and (c)
there are no tuned input circuits. Both driver
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This 10x17x3"” chassis houses
W6FIS's KW final. Parallel
803’s do the job. Low-capacity
surplus filament transformers
are mounted to rear. Since Irv
couldn’t find one transformer
to do the job he put a
separate transformer on each
803. As a precautionary
measure he added parasitic
chokes in the plate circuit,
Input is through the coaxial
connector on the side.

and final amplifier operate from the same power
supply and one filament transformer can supply
current for both stages.

Since the available plate dissipation limits
final amplifier input there is little point in using
more than 1,000 volts on the plates. At 12 watts
rated plate dissipation the 837 is probably ra-
dio’s most underrated tube. Its actual dissipation
1Is much closer to 75 watts. Regardless of actual
rating, the three tubes in the final handle 300
watts input low level modulated without a trace
of color.

For the flea power phone man, this is a
bonanza. If he were to obtain a hundred watts
output by the usual means he would need at
least the following:

1—75 watt modulation transformer

2—Pair of modulator tubes that will handle

75 watts

3—Driver transformer for modulator tubes

4—New speech amplifier to drive modulators

5—Power supply for 75 watt modulator

CETLU
:E'

Figure 2. Output tank circuit of fleapower AM
transmitter that has now become a driver.
C1—365 uufd. broadcast tuning condenser with
both sections in parallel.

Of = 365 yufd FER

SECTION-DUAL SECTION BROADCAST
TUNING CONDENSER. SECTIONS IN —
PARALLEL.

6—Final amplifier capable of 150 watts input

7—Power supply for new final

8—Tube or tubes for 150 watt final

If any doubt exists as to the economy and
simplicity of the Class B Linear method of get-
ting that 100 watts output a comparison of the
above requirements with paragraph two should
settle it. From either the standpoint of cost or
convenience in building, the 837’s win by sev-
eral wavelengths!

The amateur radio fraternity has frowned
upon Class B R-F Linears and not entirely with-
out cause. Compared to Class C amplifiers,
they're inefficient. They have been tricky to
adjust, what with bias, drive and load to prop-
erly balance. Then, too, they are seemingly hard
to understand.

Interest was revived when single sideband
suppressed carrier swept the country. These
linears, or their AB, and AB, kinfolk, provided
the best means of amplifying the low output of
single sidebands exciters. Sidebanders soon
found that Class B efficiencies comparable to
those of Class C amplifiers were possible. Elim-
ination of the power wasting carrier made this
possible.

By using tetrodes and pentodes in grounded
grid linears they found much of the Class B
trickiness of adjustment was eliminated. These
tubes, so connected, take on characteristics of
high-p triodes. At voltages reasonably near
maximum they operate as zero bias tubes. This
eliminates bias problems.

Drive problems are likewise minimized due
to the low input impedance of grounded grid
circuits. Swamping resistors are unnecessary
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Beneath chassis measuring 10x14x3" are,

left to right, plate blocking condenser,

single 837 socket, filament transformer for
the three 837's, bypass condensers from filoments
to ground, and plate meters, Except for

the cathode and filament terminals, all

socket connectors are grounded to chassis

at socket mounting bolts.

and matching driver output to Class B stage
input is comparatively simple.

Because the circuit is degenerative, no neu-
tralization is required. In fact, stability is greater
in grounded grid than in conventional circuits.
This same degeneration also prevents distortion
from being generated in the stage itself. As a
result the only distortion that might appear in
the output signal is generated ahead of the
837’s, in this instance. Since this is at compar-
atively low level, correcting the cause of
distortion is not difficult.

Boosting that flea power to a more respect-
able 100 watts takes no more doing than the
following. This step by step procedure assumes
that no wiring errors have been made in Figure
I. Because of the simple circuitry this is not a
bold assumption.

The flea power AM transmitter which we
shall now call the driver is disconnected from
the antenna and its output connected into the
cathode of the first 837 stage. While the addi-
ion of the condenser CI shown in Figure 2 is
not absolutely essential, it is worth while. This
is particularly true if the coax, which can be
either 50 or 70 ohms, is going to be ten feet or
so in length.

What the driver “looks into” is shown schem-
atically in Figure 3a, so tar as the first 837 stage
is concerned. Here the cathode impedance is in
series with the plate resistance, both of which

are shunted by the output impedance. Actually,

Rp = PLATE RESISTANCE
Zy *CATHODE IMPEDANCE
2o *OUTPUT IMPEDANCE

Figure 3. Equivalent circuit.

|
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the driver looks into both stages and impedance-
wise its load appears as Figure 3b.

From Figure 3 it can be seen why the output
circuits of grounded-grid amplifiers must be
kept in resonance when preceeding stages are
being tuned. From this it should be obvious that
unless this is done the output impedance Z. is
not at its true value. Since it is shunted across
the plate resistances in series with the cathode
impedances their values are altered by varia-
tions in Z..

So, with the plate voltage on the first 837
stage only, CI and C2, as well as the antenna
coupler, if any, are rocked until the plate cur-
rent as indicated on M/ approximates 50 milli-
amperes. The driver output should be touched
up also to be sure optimum coupling has been
obtained.

Should the plate current be less than required,
the tap on L/ should be moved. Start at about
four turns. Then move up or down as deter-
mined by M readings. Each time, CI, C2 and
and the antenna tuner should be retuned. The
tap position might be critical and as little as a
quarter of a turn might make a decided differ-

G —"

Sheer simplicity of grounded-grid circuitry is de-
picted here. Under the 10x17x3" chassis on
which the 803’s sit are just two plate bypass
condensers, sockets and the aft end of the plate
meter. Wire braid is used to ground all except
the filament terminals of the sockets.

ence. It should go without saying that tap
adjustments are best made with the high voltage
OFF!

Now apply plate voltage, without excitation,
to the final amplifier. The static plate current of
the three 837’s probably will be very low, which
is normal. With excitation applied the plate
current should rise to 100 ma. or so. Jockeying
C2, the antenna coupler and CI should bring it
up to the wanted 300 ma. If this is not possible
readjustment of the tap on L/ and closer cou-
pling with the antenna coupler will bring input
up to normal.

Should you have too much plate current on
the three 837’s, decouple the driver slightly. At
least, reduce drive to where the 300 ma. point
Is reached.

With the carrier on set the speech amplifier
gain control to about its normal position when
the driver used to be just a flea power trans-
mitter. A whistle or loud count into the micro-
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Figure 4. Grounded-grid 803’'s.

phone should cause quite a swing in M/ and
M 2. Should this occur, reduce the speech level
until needles just barely fiicker on modulation
peaks.

If you have an oscilloscope the usual carrier
should be evident. Speech level should be ad-
justed to the point where 100% modulation
patterns are seen on modulation peaks.

That's all there is to it. You're on the air
with 100 watts of power. You'll be pleasantly
surprised by the signal reports.

For the strictly CW man the procedure is
about the same. However, he can run a little
higher input with safety due to the shorter duty
cycle of the 837’s on CW. He can get this addi-
tional input by increasing plate voltage on both
stages to 1500 volts or so. The 837's will handle
1500 volts readily.

The limiting factor on CW is plate dissipa-
tion. Input should be kept below the point
where tubes show color. Even though the tubes

Operating position of W6FIS,
Bakersfield, Calif. A 10A SSB
exciter, a BC-458 VFO, 75A3 re-
ceiver and LM frequency meter

are neatly assembled from left to
right. The loudspeaker is on the
floor, under the desk. Watch that
upper-left-hand door as you turn
to the next picture. That former

linen closet houses the transmitter!

sell for only a dollar or so apiece it’s still poor
economy to run them red.

If additional power is wanted a much better
approach is to build a final such as is shown
in Figure 4. Here two 803’s replace the three
837’s. With plate voltages between 2,500 and
3,000 volts the 803’s will handle a kilowatt
input while loafing.

It Is a common misconception that such

parallel tube finals will not work properly on

the higher frequencies. Actually that is one of
the principal reasons for grounded-grid ampli-
fiers in commercial service. Grounded-grid
circuitry serieses rather than parallels inter-
electrode capacities. As a result jugs that won't
perform well at even 2 megacycles in conven-
tional circuits perform like demons on 20 Mc.
in grounded-grid.

Likewise, interelectrode capacities given by
manufacturers on tube data sheets are incorrect
for grounded-grid circuitry. They were deter-
mined 1n conventional circuits.

Some misunderstanding also exists regarding
the filament transformers required. So far as the
837's are concerned, any transformer that will
supply sufficient current and has adequate in-
sulation will suffice. Since the cathodes are
driven, the filament transformer functions solely
to provide heater current.

Such is not the case where 803’s are used, as
per Figure 4. Since 803’s have no cathode, the
filaments themselves are driven. This can be
accomplished in a number of ways, including
use of bi-filar coils. However, the most effective
Inexpensive means is to drive the center tap
itself.

Ordinary open frame filament transformers
will perform well on 3.5 and 7.0 megacycles.
In some cases filament transformers that were
cased and potted have worked satisfactorily on
3.5. The open frame type is to be preferred,
nonetheless.

On higher than 7.0 megacycle frequencies
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low capacity transformers are essential. These
may be obtained at most surplus stores. They
were originally used in radar installations. Sec-
ondaries will have to be rewound to ten volts,
since most of such transformers put out either
5 or 7.5 volts.

These transformers need not be insulated
from the chassis. Nor has any necessity for r-f
chokes in the primary leads been found. The
usual bypass condensers from each side of the
line to ground seem to suffice.

It goes without saying that the Figure 1 ar-
rangement is ideal for SSB. In fact it is probably
the most popular tube circuitry among W6
sidebanders. Linearity of the two grounded grid
stages 1s excellent.

Irv Wehe, W6FIS, has combined the layout
of Figure I with that of Figure 4. The net

A beautiful usable adornment for the hamshack,

living room, game room or library—the CQ
World Globe. See page 97.
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On the air, W6FIS looks like this.
This former linen closet, from top
to bottom, now houses on the
top shelf a 1200-volt power supply
for the 837’s. A 2,500-volt supply
for the B03’s is next, while the
lower shelf contains the 803 final
and the 837 drivers.

result 1s as sweet sounding SSB signal as will be
found on 75 meters. His 10A exciter operates
with the speech level set at about eight o'clock.
Even at this low level, a cough or a sneeze pins
the 500 mil meter in Irv’s final. (That’s why he
always has cough drops and Kleenex handy!)

He puts 2,500 volts on the plates of the
803’s. The 837’s are fed with 1,250 volts. As
may be imagined, everything loafs at a Kilowatt
input. This is probably another reason why
W6FIS has such outstanding signals.

But, the virtues of grounded-grid are not ex-
clusive with sidebanders. The low power AM
phone man has as much to gain. At least until
a simpler method comes along, the 837 lashup
described herein provides him with the easiest
and least expensive means of getting a husky
power increase.

New Book

“Experimental Electronics for the Begin-
ner” by Crow and Blevins, published by the
Universal Scientific Company, Inc.,, 1102
Shelby Street, Vincennes, Indiana at $3.50
per copy is a combination text book and lab
manual for starting at the bottom in elec-
tronics. The 360 page book is profusely illus-
trated with large photographs and diagrams
of experiments that can be made to help
understand the workings of electricity and
various electronic components. The book
sticks to electricity and does not go into
amateur radio, however it should be perhaps
pointed out that a knowledge of electricity
has always proven useful to those amateurs

who have it.



How to build up interest in your ham club

The Civil Defense organization in Levittown
was unhappy. They had to rely on the local fuel
oil company service cars for mobile communi-
cations. These cars, equipped with two-way
radio on 465 Mc., were the only local two-way
mobiles on the same frequency. We at the
Levittown Amateur radio Club realized that
comunications for C.D., mobile OR fixed, were
our job, and that we weren’t doing it.

L .

Photos by W2JUN

“The Levittown Solution”

Byron G. Wels, K2AVB

& Timber Lane, Levittown, L.I., N.Y.

Now you can’t order a ham to buy or build
mobile equipment and install it in his car. If
you recommend that certain equipment be in-
stalled, those who are equipped with ten meter
gear want to operate mobile on ten. Those with
twenty meter gear want to operate twenty. It
seemed that nobody wanted to undertake the
job, and we had reached a stalemate.

One club member, a technician, solved the
problem. Undertake, as a club project, the con-
struction of six and ten meter transmitter-
receivers. He was appointed as a committee of
one to investigate the subject and come back

with dollars and cents figures. Here was an
opportunity to get the club interested in a new
group activity, and get the individual members
on a new frequency. (The technician obviously
had ulterior motives. . . . He wanted to populate
six meters.) The schematic diagram was taken
entirely from CQ magazine, using the trans-
mitter portion of the “Ten/Six Packset”. The
only required changes were the substitution of
a 1.2K resistor in the first speech amplifier stage
of the modulator circuit, as the microphones
didn’t supply sufficient bias.

The big item in convincing the membership
that this project was worthwhile was the total
cost. An estimated five dollars was to cover the
cost of the transmitter. This low figure could be
achieved only by careful purchasing. As only
twenty-five members expressed an immediate
interest, the number of sets to be built in the
first batch was limited to twenty-five. An addi-
tional twenty-five have since asked to form a

[Continued on page 122]
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J. J. Mclafferty Jr., W9FTA

Route 4, Carbondale, [llincis

L. L. Dantzer, W3RVE

30 Sipple Ave., Baltimore, Maryland

Upon moving K3IWAG! to a new location
we found ourselves presented with the situation
of setting up in the old haphazard way on tables.
Operation during emergency periods had al-
ready convinced us that we could well spend
a few of our off-duty hours constructing a
console to make operating a real pleasure.

In thinking over the problem we came up
with five “musts”:
1. Safe operating conditions—no danger of
shock.
2. Operating convenience—including
(a) Slanting lower section for ease of
reading dials and manipulating con-
trols, and
(b) Semi-circular operating front giving
plenty of room for mike, key, and
writing space.
3. Easy access to equipment for repair. Re-
moval just a matter of lifting out.
4. Room for new equipment.
5. Neat appearance with wires concealed.

After taking an inventory of present equip-
ment and listing the other equipment we wanted
(within reason), we roughly located equipment
using pencil and paper. Since our largest piece
of equipment was only 10% " high, the lower
section was given a slant height of 12”. This
required 11” of vertical height. The upper sec-
tion adds another 104" in height.

The lower center section contains a National
HRO receiver placed in the center. To the
right of the receiver is a Moniscope for moni-
toring modulation of transmitted and received
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signals.= A panoramic adaptor (oscilloscope
with auxiliary unit for panoramic reception) is
planned for the space to the left of the receiver.
In the upper center is placed the speaker for
the HRO and a home-made speech amplifier for
the BC-610 transmitter. The lower left section
contains a National 100-ASD receiver with
speaker. The lower right contains an Army
BC-312 receiver and speaker, beneath which a
1,000-100-kc crystal calibrator is installed. Six
“cubby-hole” type boxes take up the entire
upper-right section. No equipment has been
placed in the upper left, although plans for
this space include a phone patch, c-w monitor,
and frequency meter.

Our BC-610 transmitter which stands to the
right of the console helps explain the three
receivers. An additional consideration for the
extra receivers is that as a MARS station it
is desirable to be able to monitor two fre-
quencies while operating on a third. Plans
include TNS® to be installed on at least two
receivers. In an emergency a second transmitter
could be set up to the left of the console for
quick change of frequency or simultaneous use
of amateur and MARS, or two MARS fre-
quencies.

An ideal place for a small transmitter would
be in the lower left section. In this case the
speech amplifier and modulator, if external,

IK3SWAG. MARS radio station. Bldg 1406, Army Chemical

Centgr. Mi:ijrlnnd.

*C. 0. Bishop, “Presenting the Moniscope,” CQ, April

}Eﬁ}P?ﬁ I% h The T 1 o
ilfre . Scherer, “The TNS Twin Noise Icher,”

CQ, May 1953, Page 29. T
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Fig. 1. Console, top view.

could be placed in the upper left section. This
would prevent the mike cord from passing in
front of the receiver—one of those little things
you fail to consider until afterwards. There is
plenty of room for power supplies, etc., to be
placed underneath and back of the other
equipment.

Construction

It is beyond the scope of this article to give
a working blueprint of the console. In fact this
is probably not desirable as each individual will
want to make such modifications as are required
for his equipment, space, and needs. However,
basic construction is outlined. (See Fig. 1)

FRAME: The frame consists of eight
3" x 3" legs, four of which are 292" long, the
other four 51” long. The legs, one side beveled
to an angle of 20°, are connected by stringers
A, B, and C (Figure 2).

Stringers A and B are cut to a 25° bevel
permitting piece D to be installed so that each
end rests on a solid support. Piece D, of course,
holds the equipment. A 1" x 2" strip nailed to
piece D firmly holds the equipment in place.
We found it advantageous to use large-headed
screws under the rear edge of the equipment to
make slight adjustments in height. This allows
one to bring the equipment in exact alignment
with the masonite front.

Piece E connects the outer and inner frames
and helps support the plywood desk top.

Piece F is cut to the shape shown in Fig. 2.
It makes a very nice support for the masonite
panels. Several short supports (not shown) are
used to position piece F.

DRAWER: A 3" x 14” x 24" drawer was
constructed and placed under the desk top. It
provides a good place for the station log and
operating instructions which must always be
kept handy. In addition, it keeps the top from
becoming “cluttered.”

DESK TOP: The semi-circular desk top

was made of 12" plywood. The dimensions, as
shown in Fig. 3, are self-explanatory. The only
tricky part of making the top was cutting the
“V” shape notch in the edge. This was done on
a table saw without particular difficulty but
required careful holding to make a uniform cut.
A simpler method would be as illustrated in
Fig. 3 (cut the plywood to the proper bevel—

much easier and just as good).

CONSTRUCTION OF “CUBBY-HOLES”:
Several patterns were drawn before deciding
upon final dimensions. Figure 4 shows final
dimensions and construction details. Removal
of the masonite for the hole was fairly easy.
First six quarter-inch holes were drilled as
shown. The material was then removed by cut-
ting with a jig-saw. Any irregularities were
smoothed out with a file.

Dividers were made by sawing blocks of
wood to such size that when masonite was
nailed on both sides they exactly filled the
space between shelves. The masonite on the
sides adds greatly to the appearance.

COVERING: Enclosing the frame with

masonite was much easier than first expected.
Each piece should be “cut-to-fit” as it is almost
impossible to make all dimensions exact. The
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VIEW A-A

Fig. 2. Console details.
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only suggestion along this line is to fit each
panel with several small sections rather than
one large one. The small cracks which result
are hardly noticeable. Should light shine
through from behind, they may be covered
with black tape on the back side.

ORIGINAL METHOD

if

(D) Fi& &

ED -
Fig. 3. Console desk top.

Cost

Cost, always an interesting point, is difficult
for us to estimate. Our console was made almost
entirely from salvage. The legs were cut from
old electric power line cross arms. These had
several large holes but by careful selection,
sections were found which could be worked to
the desired size.

The stringers were pretty hard to locate,
especially the longer ones. We were fortunate
in finding a couple of long 2” x 6” pieces which,

What o difference in operating pleasurel—way
out of proportion to the effort required to build
a Console.

although pretty badly beaten up, yielded some
nice 172" x 3" stringer material (incidentally,
this accounts for the odd dimensions of our
lumber). An old warehouse floor furnished the
masonite. Admittedly, the masonite has seen
better days, but finding it was like a Uranium
strike to us.

The 2" plywood used for the desk top was
obtained by shaking the “Piggy bank” a few
times, as were the nails and a few bolts.

Labor of course was the really hard part to
the whole project. Luckily the station is located
near the hobby shop where a table saw (prac-
tically the only power tool used) was readily
available.

No doubt you will find a great deal of pleas-
ure in showing off your completed console.
However the real satisfaction comes from the
many hours of enjoyable operating which come
from having all controls at one’s finger tips.

: VIEW B-B SIX HOLES, 174 DiA
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Fig. 4. Console “cubby-holes,” detail.
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The Mohawk Midgetape

| guess that most of us hams are ripe for any-
thing new in the way of an electronic gadget.
A year ago when the Regency transistor radio
came out I rushed right out and bought one. |
showed it around at every ham meeting from
then on and found after a while that as soon as
I would pull mine out so would several of the
other fellows. By now there are enough of these
things around so we have planned a couple of
articles for transistor converters designed to
clip onto the end of the Regency for pulling in
the ham bands.

But, as usual, I digress. A month or two ago
[ began seeing small advertisements for a midget
tape recorder. This was just the sort of thing
that I had been expecting to see for quite some
time, so I wasn’t too surprised. All the portable
tape recorders that have been around before
were pretty bulky, but this one was the size of
a camera.

[ think all of us have savored the idea of be-
ing able to have a tape recordsr with us
wherever we go and make recordings on the
sly. Outside the obvious business applications
of such a thing I was interested in traveling
around and getting a sound picture as well as
Kodachromes of the people and places I visited.
I wanted to capture things like the amazing ac-
cent of two Brooklyn school girls talking, the
twang of the New Englanders, voices of friends,
Coney Island barkers and Merry-go-rounds, and
hundreds of other sounds of our times.

So 1 bought a Mohawk Midgetape. The unit
looks just like a camera in its leather case and
can be easily operated by the flick of a finger
without arousing notice even when talking with
someone. It 1s indeed candid. A small leather
case 1s available for the microphone and in my
case 1 hung this on the recorder strap so it
looked like a light-meter case. The mike wire
then can be kept in the mike case and the
mike clipped to the recorder strap.

During my week-long visit in St. Thomas,
which you will read more about in the editorial
column, I recorded interviews with W2ZSP
and VP2VA (both met on the streets of St.
Thomas), talks with natives in the market
place, street noises, songs of small hitch-hiking
school children offered spontaneously, several
calvpso songs and many other fascinating
sounds. Friends have shown more interest in
these sounds than in the stack of beautiful
slides that I took of the islands.

Technical details: The Midgetape runs en-
lirely on batteries, one for the motor (about 45
hours life) and one for the electronic section
(about 100 hours life). The motor battery is a
special one made by Mohawk, the amplifier
battery is standard.

The one catch to this deal is the price. natch-
erly. The recorder costs about $250, then you
start buying accessories. Considering it as a
hobby it is really pretty reasonable, though, for
there are few hobbies where you can get the
last word in equipment for so little. For busi-
ness the price means nothing. The convenience
of being able to dictate letters wherever you are,
record phone calls, private conversations, etc.,
can be of great value. Ideal for blackmail.

The Midgetape uses the standard size tape,
but has it mounted in a special cartridge for
easy loading. The speed is 175 i.p.s. which gives
vou 30 minutes of recording on each side of
the dual track. A calibrated slot shows you
how much tape you have left at any time. Re-
wind is by means of a hand crank which folds
out of the way normally. Playback can be made
with the earphone which comes with the re-
corder or thru an accessory amplifier.

If you are interested in more information on
this device why not drop Mohawk a note and
let them brainwash you with their literature?
Write Mohawk Business Machines Corp., 944
Halsey Street, Brooklyn, N. Y. Mention CQ, eh?
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Ip = 100 M4

Fig. 1. Typical application of 0-1 mea. meter as
voltmeter. Circuit shown is for 0-100 ma. (1-volt
drop across 10-ohm resistor)

William J. Vette, W4SWI

Box 572, Key West, Fla.

EASIER METERING.....

for Amateur Transmitters

Have you ever looked over the design of a
transmitter full of ideas you liked—had most
of the parts for building it—then started
scratching your head over the problem of
providing weird values of fractional-ohm meter
shunts? .92 ohms! .047 ohms! .013 ohms! This
can make you long for the “good old days”
when a ham metered all circuits individually,
using as many meters as he could afford. The
problem of accurately calibrating odd-value
shunts for today’s more compact rigs with a

i

single switched meter can be a real sticker,
unless one has access to a good bridge. Even
then, with such low values of shunt resistance,
the switch contact-resistance becomes part of
the shunt circuit, and can introduce appreciable
error.

These problems need not bother you, for
here is a meter switching system which is the
acme of simplicity, easy to use, accurate, and
requiring only standard stock resistance values

e

W

B+ HV

SWITCHED VOLTMETER METERING SYSTEMN APPLIED TO A REPRESENTATIVE THREE -STAGE PHONE TRANSMITTER IN
WHICH OSC Ip, BUFFER Ig AND Ip, FINAL Ip, Isg AND Ip, AND MOD. Ip IS READ.

Fig. 2. Transmitter Metering Circuits

36 e CQ o February, 1956



IN Ip POSITION METER ACTUALLY READS TOTAL CATHODE
CURRENT, Ip, Ig AND Isg.

Fig. 3. Circuit for metering used in author’s mo-
bile rig permits plate and grid current reading
plus VFO spotting

which should be easy to obtain from any parts
house. It can be put to use in any transmitter.
All that is necessary i1s to use a low range
milliameter (preferably O-1 ma.) as a voltmeter,
with a series multiplier resistor, reading the
voltage across a low value resistor in the circuit
to be metered (Figure 1). Meter as many
circuits as you wish—you are limited only by
the number of positions on the switch and by
your resistor stock!

If a 0-1 ma. (1000 ohms per volt) meter is
used, with a multiplier resistor of 1000 ohms,
one volt drop will be required to give full scale
deflection. The resistance to use in the metered
circuit then should be such as to give one volt
drop with the desired full scale current flowing
thru it. Resistance values which permit scale
factors allowing easy multiplication of the basic
scale should be selected, such as for factors of
10, 20, 100, etc. For example, in some grid
circuits, a 10 ma. scale would be handy—this
would require that the circuit resistance should
be 100 ohms. 10 milliamperes thru this resistor
would give a full scale reading of one volt;
less grid current would give a proportionately
smaller reading. A 10 ohm resistor would give
a full scale indication with a current of 100
milliamperes, 5 ohms, 200 milliamperes, and
so on. Don’t worry about the extra voltage
drop this system causes in the circuit—most
transmitter circuits can surely stand the loss
of one volt!

Ignoring the meter resistance, which, for the
usual 0-1 ma. meter 1s approximately 50 ohms,
introduces an error of approximately 4 to 5
per cent. By carefully selecting the multiplier
resistor to a value of resistance equal to the
ohms per volt rating of the meter, less the
meter resistance, this error can be corrected.

A slight error is introduced when the meter
and multiplier resistance is not appreciably
greater than the circuit resistance across which
it i1s connected. The error thus introduced is
approximately the reciprocal of the scale factor
—9% for a scale factor of 10, 1% for a factor

of 100, etc. This is the same effect noted when
using a low resistance voltmeter to measure
voltages in high resistance circuits. It is for this
reason that meters of at least 1000 ohms per
volt basic sensitivity should be used. Inciden-
tally, this system will work very well with your
regular service multimeter, if a panel mounted
meter on the transmitter isn’t desired. Just
bring the meter leads from the switch to a jack
on the panel, into which your test meter can be
plugged, and set the meter range switch on the
most sensitive current range. The ohms per
volt rating in this case is determined by the
current range selected. (Ohms per volt of any
milliameter is equal to 1000/basic sensitivity
In ma.)

Using this switching system, the switch con-
tact resistance can be completely ignored, and
standard 5% tolerance resistors, readily avail-
able everywhere, can be used for the dropping
resistors and the multiplier resistor.

Figure 2 shows how the system can be
applied to a typical transmitter of several stages.
In Figure 3, a simple DPDT toggle switch al-
lows reading of either the grid current or the
plate current in the final stage of the author’s
mobile rig, and, when in the grid current posi-
tion, cuts off plate current, for VFO spotting,
etc. In Figure 4 you have a more elaborate
circuit for use in a mobile transmitter, allowing
filament and plate voltages, RF output voltage,
and the usual plate and grid currents to be
monitored.

ANT

70 FiL

A-0SC Ip SOMA
B -FINAL Ig 10 Ma
C-FINALIp 200MA
D-MOD I

200MA
E-FIL. ¥ I'J"H'
F-RF QUTPUT VOLTS

04 MA

Fig. 4. Complete metering for @ Mobile Trans-
mitter.
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you've been seeing the 4X4 prefix much
lately amongst contest high scorers, OEI13USA
gives us a picture-story of his visit with

the lively Israeli gang—

the A-XA-,S

Dear Wayne,
Here is a spread of Israeli photos which vou might
edit and run along with the one of the 4X4=16 certificate.
These photos were taken by Marty Gooen, K2IXD/-
OE13USA, during his recent trip to Israel where he was
wined, dined and royally treated. He describes his trip as
a “"wonderful experience” in which every minute of his
trip was covered by activities planned by the 4X4 gang.
Dick Spenceley

Radio 4X4FV

Located in the Northern Galillee atop
one of the highest QTH’s of Israel. The
radio station is part of an agricultural
settlement founded near the Israel-
Lebanon border by Americans. A ZL
Special and rotary Mini-Beam are used
for 20 meters. Dipoles are used for

15, 40 and 80 meters.

Mr. FV (Bill Silverman) says he 1s
waiting for the 15 meter beam to be
shipped from the States. The station,
active less than a year, has already worked
over 100 countries. Input is between

30 and 45 watts—depending on the
source of power at the time.

Certificate offered by 1. A. R. C., 4X4BX,
P. O. Box 4099, Tel Aviv, Israel.
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Attached is a photo of the 4X4=16
certificate presented to me by 4X4BX.
Requirements for obtaining this certifi-
cate are to work 16 4X4 stations on
at least 4 separate bands. The total of
16 stations may be worked with any
type of emission. Note: Working the
same station on 2 bands does not count
for 2 credits. There must be 16 differ-
ent stations worked.

4X4BL

Outside BL's shack in Kibbutz, Ayanot,

we have from left to right: Srulik &

Jussele from 4X4FV’s QTH (they took

turns in driving me around the country),

Tzvi himself and his neighbors Eli &

Miriam—4X4BJ. In the background is his

two element beam for 15 meters.




AX4BL—Tzvi
Not far from Haifa is the settlement
of Ayanot. There of course you'll find
Tzvi who is an advocate of the 15-meter
band. A long wire antenna for 20—a 2
element beam on 15—a BC342 receiver and
a 25 watt xmitter make up BL'’s rig.
While Tzvi works 20 he prefers 15 and
of course works Stateside exclusively on 15.

- -

4X4AS—Shlomo

Down in the city of Rechovot—not

far south of Tel Aviv, 1 had the
opportunity to visit one of the most
powerful stations in Israel. An ART-13
XMTR with 200 watts input and a
BC-348 receiver make Shlomo’s station
difficult to beat over there.

-

OE13USA & 4X4FV
Inside the shack during the nite of
the party. Bill (on the right side of the
picture) arranged for me to say hello to
many of the stations who I used to work
regularly. I even managed to keep a couple
skeds with my own station back in
Salzburg. The receiver is a NC-98. Plans
are now being made to build a transmitter
with about 100 watts input.

4X4BJ—Eh

In a suburb community outside of Haifa,
Eli demonstrates his 25 watt rig which

is hidden inside of a piece of furniture. His
newly acquired XYI Miriam finds this
hobby most fascinating. A BC348 receiver
and a ZL special for 20 meters make up

the rest of BJ's rig. When the console

closes up—no one would guess that it houses
the usually strong signal of 4X4BJ.




WHAT IS MARS? The average person
would probably answer that it is'a planet, or
a candy bar, or a toy manufacturer, but wives

of men on temporary duty in Alaska from
Forbes Air Force Base, Kansas will tell you
that MARS is the Military Affiliated Radio
System.

Forbes wives know about the system, because
many of them have talked to their husbands in
Alaska through its facilities. Over approximate-
ly 3300 miles, as the crow flies, the magic of
amateur radio brings them the voices of their
loved ones. Among wives who have had oppor-
tunity to use the service one expression is com-
mon. “It’s wonderful.”

When the two RB-47 wings departed Forbes
on TDY (Temporary Duty) in May, the am-
ateur operated station on base was almost ready
to set up communications with MARS stations
at the Y sites. At the time it was hoped a
working plan could be made for both the wing
in Alaska and the one in French Morocco.
However, French authorities seriously object to
third party traffic on amateur frequencies in
French territory.

Early in April, paperwork was initiated to
obtain a new antenna, necessary for successful
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A windmill tower and a 20-meter
rotary beam are used to bat the
breeze by Forbes AFB hams

contact with Alaska. On May 20 the station
received a windmill tower from Mr. Frank H.
Lukert, a farmer near Topeka. The tower was
put into place on June 7, and work preparatory
to the installation of a 20 meter rotary

was begun. The beam was attached to the top
of the tower and first used on June 16. Since
that time there have been many conversations
between Forbes and Alaska, and Bill Weir, a
Topeka Journal reporter, completed a success-
ful radio interview with a sergeant in Alaska
for a feature story. ,

What does MARS do? The wives would
probably tell you it lets them talk to their
distant husbands free of charge. It would be a
true answer, but to consider this aspect alone
would be to look at the edge of the picturc.

MARS stations are operated by licensed
amateurs in the military service 1o serve as
emergency communications for installations
and disaster stricken areas near by. Many mil-
itary installations have mobile units in addition
to their fixed stations. These units are kept
ready to be dispatched to any location in which
they are needed.

By GEORGE E. FLEMING

Forbes Air Force Base
Topeka, Kansas




The “Drooping Doublet” Antenna

Richard F. Van Wickle, W6TKA

1161A Irving Avenue,
Glendale 1, California

It's comparatively easy these days to build
a transmitter, measure its output, reduce the
harmonic content, then get on the air. Trans-
mitter performance is something that can be
visibly and aurally determined with relative
accuracy, right in the shack.

Antennas, however, present the problem of
dealing with a great number of variables.
Angle of radiation, ground wave, skip and
radiation efficiency are all variables, and some-
times unknowns. A dipole, for example, may
produce excellent results at a given distance.
A vertical, or other low-angle radiator, may
give good results locally and at distances
greater than those covered by the dipole. For
this reason it is generally useless to compare
your vertical with some near-by ham’s dipole,
when both in QSO with the same station. One
of you will generally get a better signal report,
primarily due to the difference in angle of
raidiation and directivity, thus leading one of
you to believe that the other has a better
antenna. True, it may be better for a given
distance, but here again antenna work is all
relative. It depends upon what contacts you
want to make, and at what DX you are shoot-
ing.

Enough of this philosophy. Let’s get down
to cases. The antenna to be described falls
into the vertical, low-angle-of-radiation cate-
gory. It is simple to erect, requires very little
space, will operate quite well on its harmonics,
may be fed with 300-ohm open-wire or solid-
dielectric line, and does not require radials.

It is commonly known as the “Inverted V.”
This is something of a misnomer, since “In-
verted V” actually refers to another and older
type of antenna, a sort of “half-rhombic.”
Just to confuse the issue, we might even call
it the “Upside Down, Tilted, Double Vertical.”
But lets not . . . lets just call it the “Drooping
Doublet.”

This antenna has been in use, in one form
or another, here at W6TK A since April, 1954.
It is not original with me. Some time ago I
worked another ham, whose call has since
been forgotten, who was using a version of
this antenna. I put one up, tried different de-
signs and talked it up on the air. Now, at
least in the West, there are a lot of them in
use. Not that their popularity is all my doing,
but I like to feel that I did have something
to do with it. The “Drooping Doublet” was
originally erected here as a “compromise,”
when space problems made any other type
of antenna out of the question. But it has

turned out to be anything but a compromise,
particularly on its fundamental frequency—
and my particular antenna, cut for forty
meters, exhibits excellent performance on
eighty, seventy-five and twenty as well.

It is essentially a center-fed doublet, a half
wave in length for the lowest frequency to be
used. However the forty-meter job will work
on eighty and seventy-five. Although those
bands are worked only occasionally, the antenna
has given a good account of itself. The center
insulator is supported at the top of a mast,
anywhere from 30 to 50 feet above the ground.

Each quarter-wave leg droops down at a 45
to 55 degree angle and the ends may be sup-
ported near the ground by any available sup-
port, from three to 12 feet high, depending
upon the height of the center mast and the
angle of descent of the legs of the antenna.
Number 12 wire is used, but for a time we
tried number 24 and it worked just as well!
- One of the big advantages of this antenna
1S 1ls meager space requirements. Like most
vertical antennas, it is a happy answer for
those with small yards. It is one jump ahead
of the ground plane, since it requires no ra-
dials. An efficient radial system would have
been quite difficult in my case when you con-
sider that the complete yard is only 40 by
40 feet, with the house right smack in the
middle and occupying at least 75 per-cent of
that space. Also, unlike the ground plane, it
may be operated on its second, third, fourth
and even “sub” harmonics. This is just what
was wanted, since space limitations and the
landlord’s patience precluded the possibility
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of more than one really efficient antenna.

In spite of what you might think about the
impedance of a center-fed half-wave doublet,
this antenna is fed with 300-ohm open-wire
line and the standing wave ratio is fairly low.
Elementary measurements using the Twin-
Lamp method of measurement show the SWR
on this particular installation to be between
2 and 3 to 1, which is certainly acceptable.
This is the same reading gotten while check-
ing a temporarily-erected dipole constructed
of 300 ohm solid-dielectric line. The “droop-
ing”’ apparently increases the impedance.

No loading problems have been experienced
on any of the bands used and there is no RF
floating around the shack. Using only 55 and
90 watts input, forty meter ’phone contacts
have been made with stations in Hawaili,
Canada, and on the east coast of this country
as well as many intermediate east, south and
central points. This was in the fairly crowded
evening and week-end afternoon hours, too.
As for twenty meters, equal DX ’phone con-
tacts have been made.

A word here about the length of the feed-
line. If you refer to a popular antenna hand-
book and then to a popular amateur radio
handbook, both published by a leading ama-
teur organization, you will find that the former
states that quarter-wave lengths in feedlines
should be avoided. The latter publication says
to use, by all means, quarter-wavelengths and
multiples thereof for feedlines for “harmonic”
antennas, one of which this antenna seems to
be. This ambiguity was intriguing so I set
forth to see just which was correct. I started
out using quarter-wave feeders and had fine
results. I am now using a 45-foot feedline and
having equally good success. Neither length of
line has presented any undue loading problems
or changed the SWR appreciably. It becomes
more and more apparent the deeper you delve
into these things that there can be no hard
and fast rules for this, or perhaps any other,
type of antenna. It is a little different for each
installation.

For example, I've worked a couple of fel-
lows using this antenna who were feeding it
with 52-ohm coax, one who was feeding it
with 72-ohm coax, and still another who was
feeding it with 450-ohm open wire line. And
they all reported excellent results. Of course, I
like my own installation the best but if you are
experimentally inclined here is your chance to
have a little fun.

Figure 1 shows the antenna as it is today.
The support is an “A-Frame” mast, 41 feet
high, constructed of good quality 2” x 2” lum-
ber. A metal TV mast could have been used
but, believe it or not, it would have been
more expensive than the A-Frame. Its total
cost was right around $5.00, including hard-
ware and paint. Also, I wanted to stay clear
of all metal objects as much as possible, to
avoid resonance and directive effects. The usual
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“flagpole™ (continuous) rope-and-pulley ar-
rangement is used, with the center insulator of
the antenna secured to the rope. The ends of
the antenna were brought out at approximately
50-degree angles and attached to convenient
supports. These turned out to be the corner of
the garage on one side and a 15-foot 2 by 2
secured to the incinerator on the other.

Incidentally, for the top guys of the mast
300-pound test plastic clothesline with a rayon
core was used.* This plastic line is available in
several weights at, among other places, Safeway
stores and Sears & Roebuck, at nominal cost.
Use of this line obviated the nuisance of plac-
ing strain insulators in guy wire at the neces-
sary intervals, since the plastic itself 1s an
insulator and no resonance problems are en-
countered. When the cost of the clothesline is
figured against the cost of guy wire and insu-
lators, you come out even. And if your time
is worth anything, you've saved money there!
However, remember that this i1s California and
although the mast has withstood several heavy
winds with ease. I do not know how the line
would react in severe winter climates. So per-
haps some caution and research is in order for
your own particular area.

Conclusion

Only the surface has been scratched in the
work with this antenna. It is an outstanding
performer just the way it is now, but there is
probably a lot more research that can be done.
Among other things, I believe that there 1is
some definite relationship between the angle of
the quarter-wavelength legs of the antenna and
the angle of radiation, as well as various effects
of the overall height above ground. Further
work i1s planned along these lines, including
tests to determine: (a) if a counter-poise be-
neath the antenna, running horizontally from
one low end of the antenna to the other, would
effect any improvement and (b) if leaving one
low end of the antenna fixed and varying the
height of the other low end would have any
effect on the directivity of the antenna. Pre-
liminary investigation has not disclosed any
improvement or change from either of the
above arrangements, but further tests will be
conducted.

As you can tell, I am quite enthusiastic about
this antenna, simply because of its excellent
results. I would appreciate hearing from any
one else who has done work with this antenna
and might be conducting experiments either in
a similar direction or divergent from mine.

Let me emphasize again that I do not claim
credit for “inventing” or discovering this an-
tenna. It had seen limited use for some time
before T heard of it. I simply took the idea,
played around with it, and have recommended
it highly for all those interested in working
“out of their backyards.” It’s easy to build, so
why not give it a whirl?

*See Guys and Halyards, CQ April, 1955, p. 24
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This tiny unit performs the
functions of preamplifying
and voice-range filtering,
with clipping controllable
by a panel switch

Preamplifier Speech Clipper

Richard E. King, W4NXJ/2

Theory

The advantages of speech clipping should be
quite well known by the old-timer but for the
sake of the newcomer to amateur radio, a brief
theoretical explanation is in order. To under-
stand the advantages of speech clhipping, one
must first understand the principles involved 1n
amplitude modulation.

When an r-f carrier 1s modulated 100% by
a sine wave voltage, the energy contained In
the radiated wave is 50% greater than the
carrier power alone. For example, a 200 w. r-f
carrier modulated 1009% by a sine wave signal
would have a radiated power of 300 w. The
additional 100 w. are contained in the audio
component or sidebands. If this same carrier
of 200 w. r-f was modulated 50% by the same
sine wave signal, only 25 w. would be contained
in the audio component.

Fig. I i1s a graphic presentation showing how
sideband power varies as percentage modulation
varies. It 1s interesting to note how rapidly
sideband power decreases as the percentage of
modulation decreases. To obtain maximum
power in the audio component of the radiated

wave, the modulation must be maintained at
100% .

Although 100% modulation
overmodulation must be avoided.

1s desirable.
Modulation

400 — -
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Fig. 1. Audic Power vs. Modulation % (for sine
wave).
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Fig. 2. Significant stages in improving the “heft”
of the modulating signal.

in excess of 100% results in carrier cut-off on
negative audio peaks. High order harmonics of
the modulating frequency are produced that
greatly widen the bandwidth of the radiated
signal. Even with slight overmodulation, the
bandwidth increases as much as 5 times. There-
fore, to prevent splatter, modulation must never
be allowed to exceed 100%.

Up to this point, only sine wave modulation
has been considered. Let us compare a speech
wave with that of a sine wave. Referring to
Fig. 2, (a) and (b), it can be seen that the
average power in a sine wave is much greater
than in speech. It has been found by experiment
that a speech wave of the same peak amplitude
as a sine wave only contains 1/2 the power of
the sine wave. In other words, a modulator, if
adjusted to give 100% modulation on voice
peaks, only gives an average modulation of
70% compared to a sine wave signal of the
same peak amplitude. Using our previous car-
rier power of 200 w. in Fig. I, the average
audio power is now approximately 50 w. It is

obvious from the above discussion that some
method is needed to increase the power in a
speech wave without increasing its peak
amplitude.

By utilizing a clipping device that can be
adjusted to clip peaks in the speech wave at any
desired amplitude, power in the speech wave
can be increased to equal or surpass the power
in a sine wave of the same peak amplitude.
This 1s true because the low level portions of
the wave can be further amplified without
causing overmodulation on signal peaks. These
peaks are held at a constant amplitude by the
clipper and amplification prior to the clipper
increases the speech power without increasing
the peak amplitude. This can be visualized by
referring to Fig. 2 (c).

Once the modulator gain has been set for
100% modulation, it will be impossible to over-
modulate the transmitter because the clipper
will keep the maximum output at a constant
level regardless of the amplitude of the signal
applied to it. This is an added advamage of
speech clipping.

With light clipping of four to six decibels,
audio quality is not noticeably changed; how-
ever, with heavy clipping, the naturalness of a
voice 18 lost even though the signal is very
intelligible. Clipping produces the same high
order harmonics as overmodulation. It is neces-
sary to provide a low pass filter with a cut-off
of around 3,000 cycles to prevent these har-
monics from reaching the modulator and pro-
ducing splatter.

Parts List for Figure 3

C1—.02 ufd. 250 v.d.c. R4—100 K 1/2 w.
C2—10 ufd. 2560 v.d.e. R5—100 K potentiometer

electrolytic R6—300 ohms 1/2 w.
C3—.008 ufd. 250 v.de. R7, R8—600 ohms 1/2 w.
C4—.01 ufd. 250 v.d.c. R9—220 K 1/2 w.
C5—20 ufd. 50 v.d.c. R10—200 K 1/2 w.
C6—300 uufd. 250 v.d.c. L.1—4.5. Hy filter choke

C7—.056 ufd. 250 v.d.c. CR1, CR2—1N34 Crystal
C8, C9—200 uufd. 250 diodes

v.d.c. J1, J2—Standard Mike
C10—180 uufd. 250 v.d.c. Connectors

Pl—Amphenol 4 prong
male connector
SW1—s.p.s.t.toggleswiteh

R1—2.2 meg. 1/2 w.
R2—220 K 1/2 w.
R3—500 K potentiometer

Fig. 3. Preamp-Speech
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Clipper schematic,




Bottom view showing
compact parts placement.

General Description

The unit described here is an effective speech
clipper, preamplifier. It contains its own splatter
filter and can be used ahead of any speech am-
plifier or modulator having a high input im-
pedance. It provides variable level speech
clipping and preamplification.

The power required by the unit is small, only
200 v.d.c. at 5§ ma. and 6.3 v.a.c. at 300 ma.
A simple and inexpensive means of obtaining
the above voltages is the accessory power socket
of most communications receivers. However, at
this QTH a small power pack using a selenium
rectifier supplies power for the unit.

Circuit Description

As the circuit diagram in Fig. 3 shows,
power is derived through P1l, a 4 prong Am-
phenol male connector. The heaters of the
12AX7 are connected in parallel to allow use
of a filament voltage of 6.3 v.

The first stage V1, 1/2 of the 12AX7 duo-
triode, is a standard triode audio amplifier. The
plate coupling capacitor C3 was chosen to taper
the low frequency response.

Clipping diodes CR1 and CR2 are held cut-
off by a constant bias voltage developed across
R7 and R8 by plate current of V2. When R3,
the clipping level control, is advanced suffi-
ciently to allow a signal of an amplitude
greater than the bias voltage to appear across
CR1 and CR2, the diodes conduct and limit
the peak amplitude. Further increase of R3
results in increased clipping with the peak signal
amplitude being held constant by CR1 and
CR2.

R5, the gain control, determines the output
of the unit after clipping. SW1, the clipper
in-out switch, allows the unit to be utilized as
a straight forward preamplifier by removing the
clipper.

The low pass filter consisting of L1, C8, C9
and C10, rounds off the speech peaks after
clipping, thus preventing splatter.

The R/C combination R10 and C6 gives a
rising frequency response to compensate for
highs lost due to shunt capacitance of the
output cable.

The power supply circuit is straight forward
and no comment 1S necessary.

Construction
The preamplifier-clipper can be built in just
about any type of Mini-box, or if you are
building a speech amplifier or modulator you

Parts List for Figure 4
Cl1, Cl12—dual 16 ufd. P2—Amphenol 110 v.a.c.

electrolytic 250 v.d.c. plug chassis mount

L2—4.6 Hy 30 ma. filter type
choke TM1—4 screw terminal
Tl—Power transformer strip
with 6.3 v.a.e. and SL1—Selenium rectifier, b5
200 v.d.e. output at ma.
b ma.
P2
o 200V DC
411 5SMA
15V g o~ EE %’fﬂ B-
AC Yé& 1o
° le.3vac
FE-EU 300 MA
= :

Fig. 4. Simple power supply for Preamp-Clipper
unit.
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can include the unit on the same chassis.

The unit built at this QTH is housed in a
5" x4" x 3" Mini-box as shown in the photo-
graph. The operating controls are mounted on
the front panel with the cable connectors on
the sides. The microphone connector cannot be
seen on the front photograph, but is visible on
the left side of the box in the circuit photograph.

The 12AX7 tube socket is mounted on an
angle bracket as shown in the circuit photo-
graph. The splatter filter is mounted opposite
the tube at the lower right.

Filament leads are twisted and kept clear of
low level grid leads. Both grid circuit leads are
shielded.

Reasonable care should be exercised in locat-
Ing components to Keep as much separation
between stages as possible.

The power supply was also housed in a
5" x 4" x 3” Mini-box. No special precautions
are necessary in its construction.

Operation and Adjustment

The adjustment of this unit requires an
oscilloscope or some other reliable modulation
indicator. Procedures for adjusting and analiz-
ing patterns will not be discussed here as in-
formation is readily available on this subject.

Adjust the limiter control R3 for maximum
clipping and talk into the microphone at normal
intensity. Adjust gain control RS in conjunction
with the gain control of the regular speech
amplifier or modulator for 100% modulation.
Once this adjustment has been made, the gain
controls should not be moved. The limiter con-
trol can now be varied for any desired amount
of clipping without fear of overmodulation.

The desired amount of clipping varies under
different receiving conditions and can best be
adjusted by receiving on-the-air checks. As 4
general rule, heavy clipping should be used only
under adverse conditions, while moderate clip-
ping can be used at all times.

— = = =

Now!
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Hammond’'s AMBASSADOR world Atlas

on a Special CQ Subscription Offer!

Oh, man! If you're a Ham, or just an innocent
bystander, here’s something you really need:
Hammond's New Ambassador World Atlas.

Contents in Brief

Detailed maps of every country and geo-
graphical area

State and Province Maps

Vital Distribution Maps

Resource-Relief - Maps

Maps of Human and Physical Geography
Stratosphere-View Maps

Air Age and Polar Maps

101 other useful maps, making a total of
326 maps (241 in full color) in a beautifully
bound and jacketed 142" x 11” book of
416 fine quality pages.

EEEESEEENENENSENERESEEEE "EEENSNEESENEEFEFANRRRENEEARSEEEFATEENNESANEEENE NN LN EAEREEREERE,

CQ-2
CQ Magazine
67 W. 44 5t
New York 36, N. Y.

Gentlemen:
Please send me (postpaid) the New Ambassa-
dor World Atlas plus o one year new
1 extension subscription to CQ. | enclose
1 check money order for $12.50.
.t'nnm.e) (call)
| fstreét nJJr.'é-s.sJ
 (city) ~ (zone) (state)

N.Y.C. residents add 39 sales tax

Never before has such an atlas been pub-
lished for the general public with such detail
and diversified geographical information. The
latest research in geography—the highest skill
in draftsmanship—the most modern printing
all have been combined to make this superb
encyclopedic Ambassador Atlas. Another out-
standing feature of this atlas i1s its extensive
index . . . over 100,000 entries including cities,
towns, mountains, rivers, bays, countries, etc.
Descriptive paragraphs about 2500 principal
world cities, numerous photographs, and street
maps of the world’s leading cities. . . . Plus a
4’ x 3’ full-color map of the world, suitable for
framing.
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Say, you'd better read this one . . .

Chuck Schecter, WBUCG

Scenic Drive, Muskegon, Mich.

Feeding That Antenna

I think that we will all agree that however
good the transmitter or the operator—the sta-
tion is no better than the antenna system. And,
using the same logic, a good antenna is no better
than the method used to feed it. We often tell
a new ham that he may use any type of rig, but
be sure to put plenty of time and effort into
making sure that a good antenna is used. How
many of us, however, heed our own advice?
And, if we do, do we expend a little extra effort
to see that the feed-line gets the r.f. to the
antenna?

Twin-Lead

Many of us are using the popular receiving-
type “Twin-Lead” to feed our transmitting an-
tenna and this works well with low power under
certain conditions, even though it was designed
and intended for receiving use.

There is also available a transmitting type 72
ohm and 300 ohm “Twin-Lead”. This cable will
handle a kw., is easy to use and is quite efficient,
providing it is kept clean. This is important if
one hopes to prevent moisture from affecting
the performance. The reason that moisture af-
fects the performance of this type of cable is
not that it penetrates the dielectric but that it
changes the impedance due to the fact that the
dielectric field between the two conductors takes
in the air surrounding the insulating material as
well as the material itself. Therefore, any mois-
ture on the dielectric becomes part of the dielec-
tric and changes the capacity between the
conductors. The characteristic impedance of a
transmission line is equal to the square-root of
the inductance-to-capacity ratio (Z=-/L/C).
The capacity varies with wire size, spacing and
dielectric. The dielectric of Twin-Lead includes
the Polyethelyne insulation and the surrounding
air and therefore any moisture on the line will
change the dielectric constant, thereby changing
the “C” factor and thus the impedance. This
affect of moisture is smaller on the closer spaced
lines and is at the minimum when the line is
properly terminated. If your line has a very low
standing wave ratio (SWR) in dry weather,
then you will experience little change in loading
in wet weather.

Cleaning Feed Lines

It 1s therefore recommended that anyone
using this line lower his antenna occasionally
and wipe the lead clean. The surface of the line
is such that it will remain clean for quite some
time. If this is too much trouble then it would
be better, from the standpoint of efficiency un-
der all conditions, to use coaxial cable or open-
wire feed line even though the latter is a little
harder to handle. Losses in the receiving type
72 ohm line per 100 ft. (at 28 Mc.) are 1.9 db
while with the transmitting type they are 1.4 db
and only .29 db at 3.5 Mc. Remember that
every 3 db loss in the feed line (or anywhere
else) i1s equivalent to cutting your power in half!

Coax

Coaxial cable, however, with its reduction of
TVI problems is becoming more popular with
hams day by day. When used properly these
cables make excellent feed lines as proven by
the fact that commercial companies use coaxial
feed lines exclusively for TV, FM and Police
radio—as its losses are very low below 300 Mc.
However, as is the case with other solid dielec-
tric feed lines, precaution must be taken to
eliminate or minimize standing waves. This is
especially important with coaxial cable as one
cannot check the SWR with a neon bulb!

Pruning

One way to improve performance (at the
higher frequencies) is to “prune” the feed line
length so that it is non-reactive at the frequency
of operation. While this may seem to be a
“make-shift” proposition it is, nevertheless, a
means of getting the utmost efficiency from
solid dielectric cables as attested by the fact that
directions for pruning are included with many
types of h-f and v-h-f antennas furnished for
police, mobile, marine and other commercial
services by many well known companies.

For example, the ideal method of feeding that
1/4 wave whip antenna on your mobile job
would be to use coax cable such as Belden or
Amphenol #RG8/U. Although your transmitter
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may be only a few inches from the base of the
antenna you should use about 8 to 10 ft. of
cable to feed it. To find the correct length:
1st—With the feed line disconnected tune the
transmitter final tank with circuit to
resonance at the desired frequency of
gpﬁmﬁnn and note the setting of the
1al.
2nd—Connect a piece of coaxial cable about
3/8 wavelength long to the transmitter
antenna link coil (which will probably
be about 1 or 2 turns and swung into
place in the tank coil).
3rd—Lay this cable out straight and start
pruning very slowly, keeping the trans-
mitter tank tuned to resonance. When
the proper length is reached you will
note that the tank will again tune to
resonance at the same dial setting as
before the cable was connected. It is
recommended that not more than 1/2"
of cable be cut off at one time, otherwise
it 1s possible that you will go by the
resonant point without ever knowing it.
When this point is found you will have a non-
reactive feed line (with a minimum of standing
waves) which will transmit maximum power to
the antenna. It is then a simple matter to attach
the antenna and adjust its electrical length by
the same method so that it too is non-reactive
and the whole system “looks” like a purely
resistive load to the final tank, which is the
ideal condition.

Coupling Factors

The above method of feeding is recom-
mended for any h-f or v-h-f antenna and any
type of feed line and when properly used will
eliminate the difficulties encountered when try-
ing to adjust only the antenna to eliminate the
reactance reflected by both the feed line and
the antenna. This will probably account for the
fact that many fellows have trouble getting their
antenna to “load” and radiate efficiently, while
others are using the same type of antenna with
good results.

While on the subject of loading it might be
well to mention here that it is not a good sign
when an antenna (?) loads easily with very loose
coupling between the link and the final tank coil.
LLoose coupling is possible only between two cir-
cuits that have high “Q” and a link circuit
definitely does not meet this requisite. A “flat”
feed line looks like a pure resistance to the trans-
mitter which feeds power to it merely by the
transformer action of the tank coil and link. It
would be extremely difficult to put power into
a low resistance line without tight coupling and
anyone who would like to verify this should try
to feed power into a nonreactive dummy an-
tenna of the same resistance as the feed line
impedance. It can only be done with a properly
designed tightly coupled link. Yes, a link should
be designed and not just happen. It is a part of
the transformer that matches the plate imped-
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ance of the final tube, or tubes, to the imped-
ance of the feed line enabling maximum transfer
of energy to the antenna. Unless the radiation
resistance of the antenna is the same as the
impedance of the feed line another “trans-
former” will also be needed here. This is the
delta match, “T” -match, “Q” bars or 1/4 wave
matching section that happens to be your fav-
orite or the most convenient to use for the type
of antenna in question. More on this later.

Link Turns

The formula for figuring the correct number
of link turns, assuming unity coupling, 1s:

T2 xZI1

N \/ Zpl.
N number of link turns
T number of final tank coil turns
Zl feed line impedance
Zpl plate load impedance of final

If this formula does not seem to work for you
look for trouble elsewhere. For one thing, a
high “Q” final tank makes for easier antenna
loading and increasing the final voltage-to-
current ratio will have a tendency to raise the
efficiency of the final. Commercial tank coils do
not give a good tank Q when used with tubes
operating on a low plate voltage-to-current
ratio, and will make it difficult to load a non-
reactive line. Also commercial fixed or swinging
links should be tailored to suit the existing
conditions.

Good loading with loose coupling is therefore
a pretty good sign that the feed line is reactive
and acting as a resonant circuit. Often with this
condition the antenna can be disconnected from
the feed line and the final will remain “loaded”
and sometimes increase. Your final should re-
main at resonance with or without the feed line
and/or antenna connected.

where:

Check For Standing Waves

Should you care to check your line for re-
actance or standing waves it is very simple.
Insert an additional 1/8 wavelength of line and
check the loading. If it does not change, add
another 1/8 wavelength (approximately). If
either test has made it necessary to retune or
hgs 1f:hfmged the loading then your line is not
“flat”™.

A 2-wire feed line infinitely long would
steadily transfer power from the transmitter and
would cause no reaction on the output stage.
This line may also be terminated in a non-
reactive resistor equal to the characteristic im-
pedance of the line and it will perform the
same. In the first case the input, output and
characteristic impedance are all equal. If, how-
ever, the line is short circuited or improperly
terminated then a “reflection” will occur and
the wave will “bounce” back. Because the re-
flected wave is out of phase with the transmitted




wave there will be current and voltage additions
and cancellations and as long as the frequency
is constant these points of maximum and mini-
mum voltage and current will not change posi-
tion, hence the term “standing waves”.

When the terminating resistance is incorrect
the power formula P=I2R cannot be satisfied
at the point of termination and little or no
power will be absorbed. However we now find
points of high current and high voltage along
the line. The line has certain current and voltage
handling capabilities and if we are to observe
these we will not be able to operate at the full
wattage rating of the line. The greater the SWR
the less power we can put into the line. The
SWR is the reason some fellows can run 1/2
kw. to Twin-Lead without trouble while others
encounter difficulties with much less power.

Line Reactance: Capacitive or Inductive?

It is possible to determine whether the line is
terminated in a capacitive or inductive re-
actance in the following manner. If the load is
capacitive reactive the 1st voltage peak will be
less than 1/2 wave from the load and the cur-
rent peak less than 1/4 wave from the load. If
inductive (similar to open-circuit condition) the
peak nearest (within 1/4 wave) the load end of
the line will be a voltage peak and the 1st cur-
rent peak will be within 1/2 wave of the
load end.

One thing to be recommended to give im-
proved feed line performance is that steps be
taken to cancel the coupling coil (link) in-
ductance at the transmitter. This may be easily
done by coupling the feed line through a series
tuning condenser. One will suffice for coaxial
cable but two (one in each leg) should be used
with Twin-Lead.

S.W.R.

Standing Wave Ratio (S.W.R.) is the ratio
between minimum and maximum line current
(or voltage). If the minimum current at any
point is 1 ampere and the maximum (1/4 wave-
length away) is 2 amperes, the ratio would be
2 to 1. Standing waves not only waste power but
also cause BCI and TVI interference (because
of radiation from the feed line), reduce the
receiving effectiveness of “beam™ antenna
(through feed line signal pickup), and make
the antenna system very narrow in band-width.
The band-width increases with proper matching.
The main thing is that the fotal line loss be kept
below approximately 1 db if possible, and on
the lower frequencies a higher SWR can be
tolerated. It must be remembered, however, that
in order for a line to present a purely resistive
load at the transmitter it must be properly
matched to the antenna and this cannot be cor-
rected at the transmitter. An antenna Q of at
least 8 is required if one expects to be able to
couple tight enough to “make ’er load up”.

Folded Dipoles

In regard to the use of Twin-Lead cable for
the entire construction of a “Folded Dipole”
antenna, the following data may be useful. The
usual formula may be used (492/f-Mc.) pro-
viding 5% is deducted from the final antenna
length calculations. In other words the corrected
formula now becomes 492/f-Mc. x .95 (95%
of the physical length equals the electrical
length) or 468/f-Mc. The reason for this is that
radio waves travel more slowly in the antenna
wire than in free space and consequently a
wavelength on a wire will be shorter than in
free space.

The velocity of propagation (VP) factor is
not used here because in this type of antenna
the current in each parallel leg is in phase, the
radiation pattern being the same as for the
regular single dipole. It is only when the con-
ductors are carrying out-of-phase currents (a
transmission line) that the lines of force are
through the dielectric and it 1s necessary to
consider the VP factor.

The input impedance at the center of the
folded dipole is equal to about 4 times the
radiation resistance of the regular 1/2 wave
dipole (72 ohms) at the same height. This then
is approximately 300 ohms when at multiples
of 1/2 wavelength above ground.

Height of Antenna

Speaking of antenna height, it is found that
the vertical pattern of a horizontal dipole is
affected by height and best results will be ob-
tained at about one wavelength high. The ver-
tical half-wave antenna, however, should have
its center at about 1/4 wave high for best
results. The horizontal antenna will be the best
for ground-wave work providing a height of at
least 1/2 wave can be attained. On higher fre-
quencies, however, the “ground-plane” type of
antenna is extremely effective for local work.
One disadvantage of putting up an antenna so
high that it would have to be lowered every
night to let the moon go by would be that
the feed line losses would be terrific—Hi. The
maximum usable vertical radiation angle for 20
meter DX will be about 15 degrees and for 10
meters, about 10 degrees.

Matching Devices

In order to match the feed line to the antenna
it 1s often necessary to use some form of match-
ing device. This may be 1/4 wavelength of
Twin-Lead, coaxial cable, open wire line or “Q”
bars and must be the “mean” impedance be-
tween the antenna and feed line impedance or

LT=~/ZIZa. If it is desired to feed a 72 ohm
antenna with 300 ohm Twin-Lead: Multiply
the line impedance times the antenna impedance
(72 x 300) and take the square root of this

\/21600 = 147. The “mean” impedance is 147
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ohms and therefore 150 ohm Twin-Lead could
be used. This must be V4 wavelength long at the
desired frequency LESS the VP factor (for
reasons mentioned previously). The formula
would be 246VP/f-Mc. For example at 29 Mc.
the matching transformer would be figured:
246 x .77 (VP factor for 150 ohm Twin-Lead)
divided by 29 equals 6.53 ft. or 78.5 inches
which will be the correct length. The VP factor
for coax cable is .659 and should we desire to
match a 72 ohm coax line to the bottom of a
ground-plane antenna (approx. 28 ohms) we

find that the “mean” impedance (/72 x 28)
required will be about 47 ohms. We therefore
can use a piece of 50 ohm coax as the matching
transformer. Using the above formula (246
VP/f-Mc.) we find the correct length at 29 Mc.
will be 5.58 ft. or 67 inches.

Parallel Lines for Impedance Match

It is possible to parallel one or more sec-
tions of line to arrive at the desired transform-
er impedance, but it is recommended that each
element be cut from the same spool, as the VP
factor will vary slightly from lot to lot of cable.
The cable may be cut slightly longer than
called for and pruned »2 inch at a time until
the desired performance 1s attained. When
paralleling Twin-Lead, it is important that the
sections be spaced by the amount of the spacing
between conductors. In the case of coaxial
cable, sections may merely be taped together.

Coaxial cables have the advantage of being
easy to install as they do not have to be spaced
away from other objects. Being shielded they
are of great help in reducing BCI and TVI
trouble when transmitting and ignition noise
when receiving. Also their operation is not af-
fected by weather.

Stringing Twin-Lead

In regard spacing of Twin-Lead it might be
well to mention that it should NOT be tacked
to the wall, pinched in the window or taped
to other cables or steel mast. In order to per-
form correctly it should be spaced AT LEAST
the distance of the spacing between conductors.
Antenna relays that cause a discontinuity in the
line spacing also upset the impedance.

Twin-Lead Lightning Arrestor

On a single band antenna 4 wavelength of
Twin-Lead may be used conveniently as a
lightning arrestor from the feed line to ground
and will have absolutely no effect on antenna
performance.

Summing it all up, if you want the most
from your antenna, see to it that you get the
most into it.

The data in this article is not necessarily new,

but rather is an accumulation of information

that often is difficult to locate when needed.

(Knowledge is not what you know but where

to find it.)

Using “Out-of-Band” Crystals
for the Amateur Bands

Most amateurs use crystals in the lower
amateur bands to multiply to frequencies in
the harmonically related upper bands. Forty-
meter crystals are the usual mainstay for 10, 135,
and 20 meter operation in the average crystal-
controlled mobile or fixed station.

A check of surplus crystals, lying idle in a
drawer because they were not in any amateur
band, disclosed quite a few that were usable on
the third, fourth, or sixth harmonic. Nothing
new or startling, but easily overlooked by many
who could use a few extra operating fre-
guencies.

For twenty meters, third harmonic operation
of crystals from 4667 to 4783 is satisfactory.
Crystals having fundamental frequencies of
4735 to 4766 will multiply into the phone
portion of the band.

For fifteen meters, quadrupling from funda-
mental frequencies of 5250 to 5362 is practical,
with the phone band covered by the range of

about 5313 to 5362.
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On ten meters the sixth harmonic* of 4750
to 4950 will multiply into the phone band and
as low as 4667 kc is satisfactory for c-w oper-
ation. Also usable are crystals in the 9334 to
9900 kc¢ range on their third harmonic. Phone
from 9500 kc up to 9900. Don’t overlook
possible use of off-frequency crystals on the
third, fourth, or sixth harmonic for 11 meters.

Though the fifth harmonics of some crystals
would be usable in overtone oscillator circuits,
it would require rewiring and tricky adjustment
which would not be worth the efifort.

So try a little arithmetic with those “useless™
crystals. If you don’t have some in the junkbox,
a look in the current ads will show inexpensive
crystals widely available.

*Tripling in the oscillator plate circuit and doubling in
the doubler-buffer stage.

Herbert Greenberg, W2EEJ

821 Rutgers Road, Franklin Square, N.Y.




LOLEBYS o .

to the editor

Dear Sir: . bl

In regards to that piece “But you can’t buy it ‘i_’uu
CAN buy it . . . if you know the angles, and don't mind
a little white lie or two. _

In the first place, no manufacturer has a hmkkeepmg
syvstem or shipping system set up to handle just one item
of less than 85 or $10 or more. So they won’'t bother with
the fellow who wants a 13¢ item—as a direct sale.

But if yvou want it bad enough, write to the sales dep_nr\_‘;—
ment of the ecompany for a SAMPLE (implying that if 1t
is 0.K. vou might buy a thousand). Most manufacturers
are glad to pass out samples (if the cost isn’t too high)
of any new products.

Another way is to find an item being manufactured
using the item you want, and write THAT manufacturer
for a REPLACEMENT part, implying, say, that Junior
just took your hammer and ruined that part in his gismo.
In this way you can get almost any specialty part you
might want, alhough the price will probably be rather
high.

Another thing. Druggists are not chemieal shops and
chemical supply houses, like manufacturers, are not geared
to small retail sales. For chemicals, your best bet is the
Chemistry Department of your loecal High School, College
or University, approached through the Chemistry or
Physics teacher. They usually have a pretty good stock of
chemicals, and are prepared to dispense them an ounce
at a time. It is doubtful that you'd be able to buy any
Uranium Dioxide, but vyou could probably get most ordi-
nary acids, salts, alkalies, etc., and if they don’t have it
in stock, mavbe they can cook it up for you.

Metals are harder to get, but as a general rule it is easy
to get small items of metal from the users, such as weld-
ing and blacksmith shops, tinsmiths, plumbers, machine
shops, boat builders, ete. If they haven’t got it, they may
be willing to order it for you, or tell you where to get it.

Harvey R. Pierce, WOOPA
White Bear Lake 10, Minn.

Dear Wayvne:

Heretofore I have been buyving CQ because 1 like every-
thing in it, but now I have a bigger reason. I find myself
watching for another editorial by Jean Shepherd.

His intelligent talking on subjects from Bugatti to
Brubeck, his choice of musie, and his “Thurber humor,”
have won him many listeners who will all term him the
coolest disk jockey on the air.

Please get Old Shep to do some more writing for CQ.

Tracy Gunderman, K2COL
Elmira, New York

Dear Wayne:

“. . . Someone in the Northeastern U. S. is using my
eall letters on the air illegally. 1 have received several
“QSL'" cards showing contacts made with W2ZEWP on 7
Me¢ phone. For the information of all concerned, WZEWP
is not on the air, has not been since December 1954, and
will not be until I return to the U. S. I have advised the
F.C.C. completely in the matter. Anyone hearing this “ecall
pirate,” who may be in Syracuse, should report the par-
ticulars to the nearest F.C.C. office. Apparently someone
has read in your magazine that I am in Venezuela and
considers my ecall a good one to “borrow” for a while.

Paul Lee, W2ZEWP

Inflation

Dear Wavne:

I was reading the November CQ and I came across
W4YPC’s letter to the editor which said he would not
buy any more C@Q's until the price goes down to 35¢.
When the price was 35¢ wou just had a little CQ, and
now since you have this new bigger CQ, I think it is
worth 15¢ more. I am sending in my subscription for one
more year. A

" Steve Wilson, K6HPZ
Whittier, California

I greatly enjoy the new look in CQ, keep up the good
work. I think yvou should remindd some of vour readers
that by the old price to page ratio they should pay 68¢

for the new CQ.

I especially ads by

enjoy the editorials and

W2N SayDie.
s VII x XI — III
Arvin Congleton
212 NE 16th Terrace
Ft. Lauderdale, Fla.
Phone Patch
Gentlemen:

During the recent United States Independent Telephone
Asspeiation eonvention in Chieago, a group of us were
having a discussion on “phone patches™. . . .

Our company will go all out to help any “ham" make a
good phone patech and on several occasions we have sup-
plied the necessary repeating coils and dials so that a
good patch could be made.

Very truly yours,
Richmond R. Mann
The Western States Telephone Company
Clayton, Mo.

Club Bulletins

Gentlemen: =*3

We noted the article ““Club Newspapers Pay Off!" in
December 19556 Issue of CQ with great interest. We h:_we
had similar experiences with our Bulletin in increasing
our attendance and membership. We are, therefore, en-
closing a recent issue for you to examine.

We will be glad to exchange our Bulletin with any
other club which wishes to do likewise. This offer is being
made in order to cement the bonds of amateur radio and

exchange ideas.
= Motor City Radio Club, Ine.
George Childs, WSUCN, Editor
Detroit 23, Mich.
Ernest M. Cram, W8JXK, Program Chairman

Dear Wayne: _

On the 8th of November of this year, it was my pleasure
to be a participant in what I consider to have been one
of the most novel demonstrations of the versatility of ham
radio to date, :

While carefully tuning the 21 Me. fone portions in my
everyday search for new countries, I ran across Bert,
ZS1SW in Capetown, S.A. I paused slightly while he was
tuning up and soon discovered that he was about to test
his new 6 meter link with Denis, ZS1B 25 miles away.
Zeroing the rig on 21,250, I waited until he called CQDX
USA, noticing that he continued to emphasize that sta-
tions in the American portion should disregard his ecall
and start giving him a buzz. Shortly afterwards, 1 be-
came slightly less confused and gave him a shout on the
low edge. I signed and listened on the frequency. There
was a muffled voice in the background and then he recog-
nized me and asked that I stand by.

As my confusion and curiosity mounted, he repeated the
same deal once again until he raised Don, W4HQF, whom
I could not copy due to lack of short skip conditions on
the north-south path of the east coast. At this point, Bert
finally let the facts be known. Denis, ZS1B was tuning 15
with his main receiver and piping it to Bert via a 54 Me.
link. Bert was receiving on six and piping it out over his
transmitter which was tuned to 15 meters. Even more in-
teresting was the fact that Denis was in complete con-
trol of the 15 meter transmitter at ZS1SW via a VHF
link remote control system which they had set up. To
demonstrate the operation of this system, Denis cut Bert's
21 Me. carrier, effectively illustrating the system in opera-
tion. Bert then asked me to make a transmission to Don,
W4HQF and upon completing it, Don eame back with a
bang just as if we were in direct contact. By this time
I was jumping up and down with excitemen!, insisting
that only one other contact had ever been such fun, that
being my first contact upon receipt of my ticket. At this
point I chatted with the boys awhile until the breaking sta-
tions on my channel began to become more than numerous.
Bert recognized W5H5DNV, WOUNZ, WIVDF and others,
and we all chatted and rag chewed exactly as if we were
gso'ing direct. 1 was actually able to hear the other boys’
signals exactly as they were being received in South
Africa, QSB and all, and it was apparent that they really .
had rock erushing results. W5S5DNV in particular, was so
loud, even via Africa, over a 20,000 mile path, that he
seemed to be in the shack with me. (s

Wonder if you ever heard of anything to beat this one
in terms of novel and interesting QSO’s?

Barry, K21EG/2
Brooklyn, N. Y.

[Continued on page 106]
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Memoirs of an XYL

There was a time in my life when 1 was com-
pletely ignorant of such important things as
tubes, capacitors, antennas, etc.; also of such
names as National, Hallicrafter, Collins, etc. It
was at the tender age of twenty that 1 found
how much my education had been neglected.
It was at this age that I met my future (in
beautiful blond form).

“Ham Radio” was introduced to me in quite
a novel way, and at the present time I have
finally become convinced that the O.M. was
smarter than he looked because of the nature
of the introduction. He made it a game and I
was one of the plavers (a gabby one, t00).

You see it was this way; Sam’s (the O.M.)
boy friend was dating my sister, and Sam was
dating Helen (me). Joe and Esther, the other
couple, took one transceiver (two and a half
meters) to the dance hall with them, found a
convenient place to connect it and they were
on the air. Sam and I took the other transceiver
to the beach, found a beach light where we dis-
connected the bulb, plugged in the transceiver
and we too were on the air. We had more fun
that way and it was quite some time before we
discovered that our conversation was interrupt-
ing the P.A. system in the dance hall. It was
fun apparently to quite a few others besides
ourselves.

No matter where we went we took the trans-
ceivers with us and had our own private means
of amusement. Of course to the uninitiated we
were all a “bit batty” to say the least.

These other incidents that I am about to re-
late will not be in proper order, as far as their
actual occurrence, but what difference does
that make to such people who are hard up
enough for something to read that they’ll even
read this.
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Helen Harris, WIHOY

One of the earliest events of my career as an
XYL has stuck with me through the passing
years, and is only one in a succession of odd
and varied events.

"Twas about the year 1946 when Sam and 1
decided that the VHF gang from Ohio needed
an Indiana contact on two and a half meters.
Quite a few of the fellows agreed with us and
egged us on to be the ones to go portable in
Indiana. As I remember it we didn’t have quite
the amount of equipment that seems necessary
at the present time but we did have all extra
space filled. The transformer that I used for a
cushion wasn't really comfortable. 1 just pre-
tended it was to make the O.M. feel less guilty
and also because it was either the transformer
or me that made the trip to Indiana unless I
sat on the thing. You know which one of us
would have gone if it came right down to brass
tacks. I made it though.

We parked the children with grandma for a
week, took the dog with us and finally got away
to a slow but determined start. Now was really
my first test of endurance (other than the
transformer). 1 always thought that when any-
one, even a ham, went on a trip they meant it
to be a vacation; stopping to sight-see, picnic,
visit relatives, and even have an occasional
meal in a restaurant and a night in a real bed.
To my amazement I discovered that a “ham
radio expedition” was just that and nothing
more. I was lucky in one way though. Even
that many years ago, besides being a radio
fiend Sam was also a coffee fiend; so when the
thermos ran dry we did stop to get it refilled.
While Sam sat in the restaurant grinding his
teeth because of the delay, I rushed into a
nearby grocery store and stocked up on every-
thing I could think of which might fill in the
empty space in my stomach.

We had decided on Angola, Indiana, as our
goal, after spending hours pouring over maps
of all kinds of the Hoosier State; as that seemed
to be the high point in the northern part. When
we arrived in Angola we looked up a local
ham (I'm ashamed to admit that I've forgotten
his call), and received the information from
him as to just where the high point in the terri-
tory was located. We proceeded to our destina-
tion to find that it was a beautiful cleared knoll,
which had at one time been used by the geo-
detic survey group. At the base of the knoll was
a restaurant and tourist home where we in-
quired as to ownership of the spot we wished
to use. Didn’t want to get off on the wrong
foot right at the start and not knowing if the
restauranteers used their radio or TV nightly,
we thought it best to make arrangements before

—




the interference began. We found that the
woman who owned and ran the restaurant was
the owner of the hill-top too, and although she
was not at home we spoke to her brother who
assured us that for the small rental fee of ten
dollars a night we might have the use of the
hill-top. This posed a problem as we hadn’t
figured on renting the darned hill and our
finances didn’t run to such fancy prices. We
knew for certain that we wouldn’t be staying
for the week at such a price but figured we
could manage a night or two if we drank more
coffee and ate less food. The price was agreed
on and we shelled out the first ten bucks.

Now began the unloading of equipment. I
stated before that it was my first ham expedi-
tion so I'm afraid that as far as telling what
manner of gear was used I'm still in the dark
about that. One thing of which I'm sure is that
the transformer arrived safely and that there
was a dynamotor along for power. The an-
tenna had been carefully tied on top of the car
and for some unknown reason had arrived al-
most unharmed. There were a few wind burns
on it but what can you expect when you're
traveling out in the open at eighty miles an
hour. I wanted to apply band-aids but Sam
warned me off.

The crucial moment was at hand, the antenna
in place, the rig all hooked up and apparently
in working order and just fifteen minutes till
schedule time with Jerry, W8WIJC. Then the
blow came. Sister, the proprietress of the restau-
rant arrived with blood in her eye, a good

strong right arm ready to swing, and dire
threats of the law.

Seems she hadn’t been notified of our arrival
by dear brother, and also it seemed that she
and brother weren’t even on speaking terms.
What’s more, she had neither seen nor heard
anything about ten bucks. We just couldn’t
bring ourselves to the point of offering another
ten so I'm afraid that we encouraged the
family feud between her and brother by point-
ing up the fact that we had made the bargain
in good faith and couldn’t see why she couldn’t
collect from her brother.

The main trouble was that she apparently
thought we were up to something deep and
deadly and didn’t want her property involved.
We talked her into letting us stay until mid-
night and if we hadn’t been picked up by the
FBI before that, then she'd believe that we
were all O.K. and would give us permission to
stay as long as we wanted, but still at ten dol-
lars a night. Of course the poor woman was al-
most as poorly educated as me and just couldn’t
see the point in our camping out just to talk
on the radio. Oh well, such ignorance can be
forgiven 1 suppose.

It ended up by being a most successful ex-
padition with several contacts into Ohio and
we were most happy until we realized that we
just might not be able to make it home because
of high rentals. By cutting down on both coffee
and food we did arrive home but with no In-
diana contact for us until another year had
passed.
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A French Amateur Radio Raid on Andorra

The idea of an amateur radio raid on An-
dorra was thought up last year during the re-
union of a group of old friends on vacation.
As it was, PXIYR, the only station in that
country actually on the air, had because of its
“rare DX” (unusual position) some difficulty
in satisfying the many QSO demands made of
it, and we thought that the idea of giving him
a helping hand for a while would be well re-
ceived by everyone.

There were however a good many difficulties
to overcome, because in contrast to previous
expeditions of this sort, it was desirable to
have evervthing official and in order.

We decided to make some inquiries, and an
interview was given by the Vigier (Magistrate)
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by F8EX

Translated by Gretchen Dambach

of Andorra to FSEX and F3IB when they went
down in August, 1954, He assured them of his
cooperation if a favorable report was given
the project by the official technical offices
involved.
With this good start, we started to look for
a location. The geographical position of the
capital city of Andorra la Vielle is not a very
good one from a radio point of view, as it is
surrounded by hills, and so it was rejected in
spite of the advantages it offered (AC—con-
veniences, etc.). In the end, the QRA decided
upon was one of the highest peaks accessible
from the Valleys—that of Mata, overlooking
the Pass of Port d’Envalira, elevation 8661 ft.
The first steps were thus taken, and after
periods of hope and of discouragement, the
official authorization finally arrived on July 15,
1955. Preparations were intensified, word of
the expedition was sent out to the greatest num-
ber of clubs and hams possible, and on the day
decided upon, August 7, 1955, those partici-
pating arrived from all corners of France, to
join forces in Aix-les-Thermes for their entrance
into Andorra with flags waving!
The group was as follows:
FS8EX, in charge of official clearances, elec-
tric power and antennas,
FSEO, who supplied the HF receiver,
FOUK, who supplied the HF and VHF
transmitters, the VHF receiver, and the
transformers. He was also in charge of
maintenance of all equipment during the
operation,




F3IB, who took charge of the camp, food,

and also QSL,

F3TJ, who acted as his assistant. :

Everyone filled their obligations enthusiasti-
cally and well, which enabled us on D-Day to
set up a fine and completely self-sufficient camp
at 8600 elev.

And so it was that on the appointed day, in
spite of the difficulty of establishing camp In
the middle of a fog, the first CQ was sent oul
at 7:25 p.m., GMT, in the 14 Mc. band, and
that LA6U recorded the first entry in PXIEX's
log, a log which in six days was to accumulate
some 650 entries.

In the h-f bands, we transmitted on 3.5, 7
and 14 Mc. with both phone and CW.

In the v.h.f., a few brief attempts were made
without success on 144 Mc., but this was
discontinued as the transformer system was
shared by the two setups and it meant stopping
the h.f. activity. On top of this, it should be
noted that in spite of PXI1EX’s altitude, our
location was not very good for v.h.f. trans-
mission, as a number of mountains close by
went to over 9000’ elevation and blocked off
the signal in the more important directions. No
amateur stations were heard and no QSO’s
made during these attempts.

Conditions for transmission were as a whole
not very good—quite poor on 3.5 Mc., fair on
7 Mc., variable on 14 Mc., and zero on 144 Mc.
In spite of this it was possible to contact 60
countries on all six continents, all six districts
in the United States and Canada with the ex-
ception of VE7, French overseas stations on
five continents, and a . large number of the

French Provinces.

Because of stations wanting QSO with
PX1EX, which made traffic extremely heavy,
the European QRM was miserably hectic at
times; but in spite of this some fine DX’s were
made: w,

358 European stations were contacted, of
which 117 were F and FOM (France and
France Overseas). Also 282 DX stations, of
which 220 were W and VE. Some 20 stations
could not be counted as they were not clearly
identified.

During the night of August 12-13, after a
violent storm had all but stopped traffic during
the afternoon, reception with North America
became remarkably good on 14 Mc., and the
station’s activity intensified. At certain times it
was possible to establish 40-45 QSO’s per hour
with W and VE stations in all districts.

|Continued on page 97]




RF Phase Sensing Unit and

Impedance Magnitude Indicator

=

Despite the numerous articles that have ap-
peared in CQ and various other publications,
measuring equipment for determining antenna
and transmission line characteristics is con-
spicuously absent from the majority of amateur
shacks. Why this should be so is not very clear.
Certainly the apparatus is simpler to construct
than, say, a speech amplifier or a VFO.

While making no claims for novel circuitry
the r-f unit to be described has proven itself to
be useful, accurate and compact. The layout is
such that reliable readings may be made through

i/lll amateur bands to a top frequency of 250
&

Circuit

_ The circuit of the Impedance-Magnitude sec-
tion is that of a conventional type resistance
bridge using a carbon potentiometer as the
comparison “standard.” This resistance and the
resistive component of the impedance of the

Schematic & Parts List for complete unit

Rl — Ohmite AB linear,
see text

R2—100 ohm 14 watt
R3—100 ohm 14 watt
R4—1000 ohm 14 watt
R5—250 K Ohmite AB
Cl1—.005 disec ceramic
C2—.005 disec ceramic

C3—300 mmfd ceramic

C4—300 mmfd ceramic

C5—300 mmfd ceramic

C6—.0012 disc ceramic

RFC — small RF chokes,
not eritieal

L2—10 turns CT
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M. K. Brooks & W. Brooks
2461 Neil Way, Hayward, Calif.

antenna or the transmission line being checked
are in series across the “generator” which, 1n
this case, is generally a grid dipper or other r-f
source. The r-f voltage appearing at the ter-
minals of the unknown impedance is compared
with a fixed fraction of the generator voltage
(generally one-half) and the difference between
these two voltages is rectified and indicated on
a d-c meter.

The indicator of phase relationship is actually
a phase discriminator, familiar to all amateurs
who have played or worked with frequency
modulation systems and a.f.c. circuits. The dis-
criminator is able to function because energy
is coupled to its balanced rectifier units through
two paths, magnetically in “pushpull” fashion
and capacitively in “single-ended” style. Avoid-
ing technically complicated statements we can
say that the currents transferred by the mag-
netic and capacitive modes will only result in
equal, balanced output from the two crystal
rectifiers when the unknown impedance is non-
reactive; that is, when it is a pure resistance.
Reactance of either sign (L or C) in the un-
known impedance results in an unbalance in
the r-f voltages presented to the two diode
crystals and a flow of direct current in one
direction or the other through the external in-
dicating instrument.

Notes on Layout

No great care need be expended in construc-
tion of the r-f portion of the Sensing Unit if
it is going to see application only in the lower
frequency amateur bands, but a serious attempt
should be made to duplicate the physical layout
of parts shown in the photograph if operation
with reasonable accuracy i1s expected in the
v-h-f range. Stray capacities may be minimized
if the “standard” (R/) is mounted slightly be-
low the chassis on a scrap of lucite, instead of
the grounded method shown. If this is done it
will also be necessary to use an insulating ex-
tension shaft to R1J.




By now you are probably wondering where
the capacitive component is brought into the
phase discriminator. No condenser is visible but
it nevertheless exists. The heavy copper con-
ductor connecting the J2 and J3 coaxial re-
ceptacles is linked to the secondary coil L2 by
the magnetic lines of force surrounding the
conductor and also by the capacitance existing
as a consequence of the proximity of the con-
ductor to the coil. Maximum sensitivity occurs
when the inductive transfer of energy is equal
to that transferred capacitively. Alteration of
the spacing between the coil and conductor con-
trols this to some extent. It is particularly im-
portant that the coil be mounted symmetrically
with respect to the conductor so that equal
capacitive coupling exists on both sides of the
coil. To facilitate this the coil has a special
configuration. It is wound in a groove in the
edge of a rectangular lucite sheet which has one
edge paralleling the r-f conductor connected to
the antenna or feed line. Because of the loca-
tion of the winding it is not visible in the photo
with the exception of the ends of the winding
and the tap. The wire diameter is not critical
and should be selected for accommodation of
the desired 10 turns in the winding space avail-

able.
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Sub-chassis mounting plate details

Bottom View. Note position of
Lucite mounting plate.

Construction

The entire Sensing Unit is contained within a
4 x 5 x 2 inch metal box. The meter-indicators
are external to the unit, connected via the tip
jacks. This permits remote location of the
meters at the transmitter, for example, while
the Sensing Unit may be located in the radiat-
ing system where measurements are desired.
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Chassis details

Only high quality carbon or composition po-
tentiometers should be employed. It is impor-
tant to note that resistors R2, R3 and R4 must
be a non-inductive type. This excludes com-
mon wire-wound resistors. Resistors of these
values are quite frequently wire wound. If un-
certain, you would do better to sacrifice one
resistor by breaking it and performing a “post
mortem.”
[Continued on page 120]
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Bob Champlin, K2BKX

131 Bryant Ave., Springfield, N. J.

160

In a sense 160 meters is being as badly neg-
lected as some of the higher frequency bands.
Perhaps it is true that 160 meters does not
have all the possibilities of the more popular
frequencies, but it does offer good communica-
tion over a reasonable area, even with low
power. On 75-meter phone a low power station
has a pretty rough time, but the same 20 or 30
watts on 160 will pmwde: plenty of good con-
tacts. The transmitter required is simple since
there are no doubler or tripler stages to worry
about. Consider also that at this frequency
a stable VFO is just about as easy to build as
a crystal oscillator. Even the lack of a proper
antenna need not keep you from operating on
160 for the deficiency can be solved with a pi
network. Even a 75 meter antenna can do an
FB job on 160.
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Description

In designing the rig the primary consideration
was to have a stable, eficient, and well modu-
lated unit. The oscillator stage uses a 6AG7
since 1t provides its own shielding and can take
a fairly high amount of B+, thereby insuring
plenty of drive to the final with little drift. The
unique feature of this stage is the v-f-o coil.
It is merely an oscillator coil manufactured for
a broadcast receiver padded with suitable con-
densers. The coil normally resonates at ap-
proximately 2.5 megacycles, and the use of a
30 ppfd band-set trimmer condenser will bring
it down to 1.8 megacycles. Mechanical vibra-
tion 1s eliminated since most commercial coils
are quite rigidly constructed and can be
mounted firmly. V-f-o tuning is achieved by
means of another 25 pufd variable condenser.
At present this condenser is turned by a 3”
dial with no reduction mechanism. No trouble
1s experienced in zero beating a station, how-
ever a reduction type mechanism could be
substituted. B+ for the oscillator is reduced
to a reasonable level by R3.

Bottom view of the simple 160-
meter transmitter. Empty space to
right can accommodate mike
battery.




Rear view showing parts place-
ment. Coils and RFC3 are above
chassis.

A 100 pufd condenser couples the oscillator
to the 6146 final (a 2E26 can be used). The
grid has an r-f choke in series with a condenser
and resistor connected to ground. In the cathode
there is a closed-circuit jack that allows for
metering and keying. A lead running from the
plate of the 6146 connects it directly to the
plate coupling condenser and r-f choke. The pi-
nework consists of a 160 meter coil with tuning

Parts List

R1l, R2, R5—47K, 1 watt
R3—-22K, 2 watt
R4—27TK, 1 watt
R6—500K potentiometer
R7—330 ohms, 1 watt
C1—35 pufd variable
C2—3-30 pufd trimmer
C3, C6, C10 — 100 pufd
mica
C4, C5,.C7, C13—.001 ufd
dise ceramic
C9—.002 ufd ceramic

C11, C12—326 pufd vari-
able

Cl4—25 ufd 25v electro-
Iytic

C15—.05 ufd ceramie

L1—BC revr ose. coil

.2 — 160-meter plug-in
coil

S1—2P4T rotary switch

S2—DPDT toggle switch

Tl1—Mike transformer

T2—1:3 interstage trans-
former

and loading condensers. This network will load
up almost any length of wire.

A single 61.6 screen-modulates the final. The
microphone battery can be placed in the trans-
mitter or in the power supply. It will be noticed
that microphone voltage is connected only when
SI i1s In transmit position. Audio power is
coupled to the final screen-grid by means of a
small interstage transformer.

Switching from receive to transmit and vice
versa is done by a 4P2T rotary switch. The
rotary switch, S1, performs the following: a.
it connects the microphone voltage on “trans-
mit” position; b. turns on the high voltage by
connecting the center tap of the power trans-
former to ground on the “transmit” position;
c. connects the high voltage lead to ground on
“receive”’ position (when S. is in the off posi-
tion) insuring against feedback from transmitter
to receiver. S. allows the B+ to be applied to
the oscillator and modulator only, thus making
zero-beating very easy. The voltage is applied
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to the modulator merely to keep the B+ at a
reasonable level.

Construction

The unit is constructed on a 7"x 9" x 2"
aluminum chassis. The front panel is also alu-
minum and measures 92" x 7”. The parts are
placed in logical positions for keeping leads as
short as possible. The final plate lead is kept
very short by having RFC3 mounted above the
chassis on a stand off insulator. Also the lead
running from Cl1 to the 160 meter coil is
kept short by connecting it directly to the coil.

Adjustment

Once the rig is wired there is very little
adjustment required. Oscillator frequency can
be checked by listening for carrier on a cali-
brated receiver. To set the transmitter on 160

Ground For
Satety!

All radio equipment must be grounded. That
1s the first rule of safety. An ungrounded metal
cabinet or chassis, or an ungrounded power
circuit, can be as dangerous as a poisonous
snake. A connection to a water pipe will suffice
for the ground connection; but a heavy wire
connecting to a pipe driven into the ground is
to be preferred, for it offers a more certain
connection.

Since one side of the 110-volt lighting circuit
is always grounded, it is necessary that the

MaLL QUTLET

radio equipment be connected to the power line
with the proper polarity, for a reversed con-
nection would put a direct short on the power
line.

Most of us depend on a plug in a wall outlet
for our power connection. Any time it is re-
moved, whether accidentally or not, the whole
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meters turn C1 until plates are fully meshed
and then set oscillator on 1.8 megacycles by
adjusting trimmer condenser. With the rotation
of C1 it will now be possible to cover the entire
160 meter band. The final is resonated by C11
and antenna loading is done by C12. With the
aid of a pilot bulb in series with the antenna
feedline the pi-network is easily adjusted for
highest output. R6, the audio gain control, is
adjusted for correct modulation percentage.

Performance

This rig is the result of many previous ex-
perimental transmitters. It works quite well
from my second floor shack in New Jersey
with a 125 foot long wire antenna cut for 80
meters. Local contacts are easily had and
contacts with stations up to 250 miles away are
not uncommon. Come on and join us on 160!

T — r—

process of polarizing it correctly must be gone
through again, checking with a lamp or volt-
meter before plugging into the outlet again.

A permanent arrangement that facilitates re-
connecting the power lead, and also protects
the equipment any time the power plug might
be removed and replaced incorrectly, is shown
in the diagram.

A fuse block of the type designed to hold
two screw fuses is installed permanently in the
station; and the two fuse sockets are connected
in parallel. All ground connections from the
radio equipment are bound to a common point
and connected to one side of the fuse sockets.
The other side of the sockets is connected to
the earth ground. Thus the only connection
from the common ground point of the equip-
ment to the earth ground is through the fuse
sockets.

When the line plug is inserted in the wall
outlet, a light bulb is screwed into one of the
fuse sockets. If it lights, the polarity is wrong
and the a-c plug must be turned over.

If the lamp does not light, which indicates
proper polarity of the line plug, a fuse of low
amperage rating, say three amperes is screwed
into the other socket in parallel with the lamp.
This provides a good low-resistance ground
connection as long as the line polarity is cor-
rect; but if the line plug should be removed
and plugged in wrong, the fuse will blow; and
then the lighted bulb will give warning of
trouble.

Incidentally, the brightness with which the
bulb lights when the polarity is wrong indicates
the efficiency of the earth connection. If it is a
really good connection to moist soil, the bulb
will light with almost normal brilliance.

Remember, always unscrew the fuse before
replacing the plug in the wall outlet; and if
the bulb does not light, screw the fuse in again.

Charles Felstead, KH6CU

2444 Kuhio Ave., Honolulu 15, T.H.



The Harristahl NE-6 Transmitter

F. S. Harris, WI1FZJ

VHF Editor, CQ

We all laughed when Wayne walked in with
the Harristahl Laboratories transmitter. Seems
he thought that we should get on Six Meters
and talk to some of the boys. Among other
things we didn’t have any six-meter antenna
and the transmitter didn’t look big enough to
get out of the house, let alone the back yard.
Fifty contacts and five states later however we
have to admit that looks are deceiving.
And how! It just doesn’t seem possible that such
a little package can pack such a wallop.

This little 412" x 5” x 612" box of dynamite
is completely devoid of any gadgets not neces-
sary to the intended function. Nothing, how-
ever, that can possibly contribute has been left
out. For instance such desirable features as an
antenna relay, push-to-talk and remote control
are standard equipment. Tuning is indicated by

neon lites giving rise to the oft’ heard expression
“He's really got his neon’s lit tonight”. (Oft’
heard where?—ed.)

Circuitwise the Harristahl starts with an 8-
Mc xtal, a 6U8 oscillator-multiplier and a 5763
r-f amplifier. Only the final tuning and the
loading control appear on the front panel. Os-
cillator and multiplier tuning are available on
the side of the cabinet and to date have required
only the initial tune-up adjustment. Some oscil-
lator tuning is required when changing from
one end of the band to the other but who ever
does that?

The audio section starts out with provision
for either a carbon or a crystal mike. Plenty of
gain available from the cascade 12AT7 speech.

Modulation i1s accomplished through the good
offices of a 6AQS5 and an excellent transformer.
Good speech amplifier design plus the built-out
modulation transformer resulted in many com-
pliments on the quality (particularly when the
XYL, WIHOY, was on the mike).

The amazing results obtained with this trans-
mitter can be in part explained by the good
ground-wave conditions extant on the six-meter
band. Suffice it to say however, since I started
using the KW on Six I have only added three
new stations to my list of stations worked. 1
don’t mean to imply that my reports weren't
stronger or that my light bill isn’t larger. I do
say however, for 99% of our contacts on Six
this “Neon Special” punch-packed package has
all 1t takes.
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Our heartiest congratulations go to the follow-
ing station upon his achievement of WAZ.:

No. 314 W7GUV John L. Dack 40-233

we also welcome the following as newcomers
to the HONOR ROLL.:

K2GFQ 39-172

K2ZBZT 36-163
WI1IJDE 36-158
SOUTH SANDWICH ISLANDS, LU2ZY-

LU3ZY: This expedition, sponsored by the
Radio Club of Argentina, appeared on the air
December 15th when Jose, LU2ZY, was heard
on 14180 phone. Among the first contacts were
LU4DMG and CE3JJ. The following night
Miguel, LU3ZY, appeared on CW, 14102, 0125
GMT, contacting stations who called some 15
kc below his frequency. All bands will be cov-
ered on phone and CW and we understand that
activity from these stations will extend through
part of January. QSL’s should go via the LU
bureau. Hope you nabbed them!

KERMADEC ISLANDS, ZL1: Z1L.2GX is un-
happy to report that the projected trip to this
spot has been called off due to the impossibility
of arranging transportation at this time. Fur-
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Gathered and reported by

R.C. “Dick’” Spenceley, KV4AA
Box 403, St. Thomas, Virgin Islands, USA

ther attempts will be made in May, Septem-
ber and next January. It is possible that a
regular operator may turn up at the Kermadecs
in the meantime. Former stations at this QTH
have been ZL1TZ (now ZIL.2IC) and ZL1ABZ
(now ZL2ABZ).

YASME EXPEDITION, YP2VB/P: Danny ar-
rived safely in Papeete, Tahiti, on December
9th thereby completing his longest over-the-
water hop in just 60 days time. He has applied
for a FOS ticket which will probably be granted
sometime in December. A two months stay
may be necessary in Papeete to effect necessary
repairs to the YASME and to bypass the ty-
phoon season. (Flash! — Danny appeared on
the air with the call “FO8AN" on December
| 8th.)

SAN MARINO, M1: M1B reports (via letter
to W4QCW) that he is perfectly legal but says
the M1 prefix is pirated by many. Active from
this spot are M1B (phone), M1C (phone) and
MI1H (CW). All other M1's heard are NG.
See QTH’s. (The international prefix for San
Marino is the block from 9AA to 9AZ)
ADEN, VS9AS: This station recently appeared
in Aden, for a year’s (possibly longer) stay. He
1S Alan, G3ANK., and runs 15 watts to a 6L.6.

Steffen, DJ2LD, of Bochum, Germany



W9-DXCC Dinner. Front row, kneeling: W9's, LI, PCF, FID, NN, DSO, MXX. Second row, seated: JJF, VND,

UJ, QLH, GRV, KXK. Third row, standing: AIO, FKC, NDA, GIL, FDX, EWC, QlY, LNM, RBI, HP, UQT.

In order, group standing: YFV, HUZ, FJY, AMU, RKP, JIP, ALl, UM, WFS, GDI, UXO, IU, UIG, TKV, DPI,
GNU, FNR, JUV, FU, ABA.

Present receiver 1s an O-V-2 with no band
spread but a HRO is on the way to him. He
cannot QSL for the OLD VS9AS who, it seems.

was a little stingy with the pasteboards. See
QTH’s.
BRITISH NORTH BORNEO, ZC5GN:

VSIGN planned to spend his vacation at this
spot and should have been heard during the
latter part of December. ZCS5CA is also ac-
tive from this QTH.

BRUNEI, VSSEW: This station was active for
two weeks in December from this spot on 14
Mc. CW. QSL’s should go via VSIEW.
SEYCHELLES, ZANZIBAR, ALDABRA: We
understand that some ZS station plans an ex-
pedition to these spots early in 1956.
COMORO ISLANDS, FB8BR: This jaunt came
to grief when Hubert was refused a license
due to not being a resident of the Comoros.
Other attempts will be made to obtain this
license, with reasonable hopes of success, in the
near future.

LEEWARD ISLANDS, FPS8AK/VP2: Plans
at W2BBK call for much airing of this call
sign during the first week-end of the ARRL DX
contest.

TURKS AND CAICOS, VP5: VP5SDC con-
tinues activity at Grand Turk aided by VP5GB.
There are two other hams awaiting tickets.
VP5BM is now in St. Lucia, Windward Islands.
where his call is VP2LH.

MONACO, 3A2: The following 3A2 calls have

been received by members of the La Rochelle
Amateur Club: 3A2BN-K2JCS/F7ER, 3A2BP-
KOBGZ/FTAM, 3A2BQ-K6CDT/FT7CZ. Vis-
its to Monaco by one or more of these calls
may be expected shortly.

GLORIEUSE ISLAND, FBS8: Via CNSMM
we hear that there will be ham activity from
this spot during May.

DX Notes

After a years absence Dwight, VP1AA, is on
the air again and may be heard on a dozen or
so xtl frequencies. . . . A goodly number of
hams ponder the location of VU@JI who gives
his name as Osm and says QSL via Box 35,
New Delhi. . . . VR3A leaves Fanning via SS
WAITOMO on Boxing day (?—See Marciano)
for Vancouver and will visit stateside hams. We
understand that Ray will spend another tour of
duty at Fanning after his present six months
leave. . . HS1SS has been heard on 14170, A3,
and HS1VR has been active on the CW frequen-
cies. . . . Recent activity of HVOEA, who
QS0'd W6ENV, W6MUR, W6AOA, W6BAX,
etc., 1s branded by I1ADW as a phoney. I1ADW
tried desperately to obtain permission to op-
erated from HV-land without success and states
that there has been NO HV activity to date and
holds a pessimistic view of there ever being
any. . . . Bob, 4X4CJ, advises that he is on
daily at the following times and frequencies
with 25 watts: 3505/3520 0415/0445 GMT,
21010 1600/1655 1800/1855 and 28010
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1400/1555 GMT. . . . Via W6YY we hear
that ET3AH operates regularly on 14010 and
will listen for phone if requested. ET3TRC
operates from the Ethiopian Centennial Fair and
may be heard on 14,195 phone. Only other ET3
stations are ET3LF and ET3Q. VR6AC oper-
ates on 14,143 for a couple of hours on Tues-
day and Saturday nights. Floyd made 77 con-
tacts in October. Dick, ZD6RD, is unhappy
about some character named “Chuck” who
uses his call on CW. ZD6RD 1is practically
always on phone. VK6MK has arrived back
home and should provide a “big noise” from
Western Australia .with his 85 foot stacked
Telrex beams on 14, 21 and 28 Mecs. Iris,
ZS2ZAA, advises that there are 83 licensed YL
stations in South Africa and you may obtain a
sheepskin for working ten of 'em. . . . VK5STL,
a northern territory catch, is active daily on
14 CW. He is the Postmaster at Alice Springs,
N.T. . . . QSL’s for Ferte, FB8ZZ, should
go via R.E.F. His log is transmitted to FOAA
each week via FBSBC and CNSMM. . . .
VS1IGU was due to return to G-land. . . .

-

Nico, 11BVP, Citta di Castello,
Italy, runs 50 watts to a folded

dipole. Receiver is a BC-312.
(Photo courtesy W6NIF/4)

4S7’s: PT, KH, GE, AM, BJ] and BW are
supplying plenty of CW from Ceylon. All hail
from G-land and most will be two more vears
at this QTH. . . . Word from Larry, VE7QF,
submits detailed info re the new VEQ prefixes.
VEODN- calls are allocated to amateur stations
aboard ships of the Canadian Navy while the
block VEOM- is for ships of Canada’s Mer-
chant Navy. These calls are similar to club
calls and are allocated ‘one-per-ship.” These
calls were authorized in May ‘54 but, in 18
months, only two have been on the air. . . . Our
mention of the QTH of HV3UBW in Dec. CQ
brought a speedy reply from Nick Karim,
WI1UBW/2, who may be reached at 120 Nor-
wood Ave., Long Branch, N. J. Nick advises
that he knows who is bootlegging this illegal
call but no means of proving it. Nick has op-
erated as WIUBW/V06/W7,/W1/W3 but never
as HV3UBW. . . W2BLU advises that we were
misinformed on the QTH of SA1TL, given as
Box 61, Maybrook, N. Y. SAITL is unknown
at this address. Sorry. . .

L to R are the following DX’ers
from Palermo, Sicily: Peter ITIZWS,
Peter ITIZGY, Frank ITIBXX

and Dom, ITITAL




Slightly “radio-active” are the
Metke family of Roseville, Calif.
L to R are Doc, K6HLO, OM Bob,
W6SUP, Janet and Jerry, K6GKR.
We will bet it won't be long
before Janet is trading in that
doll for an 807 too!

160 Meters

Quoting WIBB's Bulletin No. 1 here are some
top band items. HB9CM will be on 1850 and
1 770 kes looking for DX contacts, especially
W9, WO, South America and Oceania. HBO9CM
promises to give 160 a real going over this
season and will be a good contact for many
. . . YIZAM reports that top band operation is
not allowed in Iraq . . . November 6th opera-
tion encountered high static and LORAN (1850
kc). TIZBX was heard calling W1BB and
WIAHX. No other DX was heard and many
W’'s when QRT early due to the QRN . . .
VS6CQ nabbed ZL3GQ on Nov. 5th reports
were 449 and 349. Tom, VS6CQ, has now re-
turned to Scotland. Tests conducted between
VS6CQ and WSGDQ/WIBB for two months
this fall met with no success . . . November
20th saw W3RGQ working GS5CV through
high QRN from snow-storms and high winds.
TI2ZBX was worked by W6PNE, WSANO and
W3FBV. WWYV was sending “N4.” In G-land
however, LUIEL was heard on 1800 k¢ and
G3PU worked ZL1GX (449/559). ZL1GX
heard G6VC. Other G's on hand were G5JU,
G3ATU, SWL Norman Hall and GI3IO0S . . .
November 27th was a fairly quiet night.
Absence of LORAN on 1850 was very gratify-
ing and QRN level not bad. At 0545 GMT
KP4K D appeared and worked W1BB, W3FBV,
K2ZMJZ. No European was heard. Active were
W's K2MJZ, W2JHC, W3RGQ, W3FBY,
W3IWGY, W3SIN, W4SIB, W6SK, WIBB,
WIAHX, WIJRU, WSBIJM, WSNBD, WOPNE
and WOIFH . . . W3RGQ reports that VP1SD
will be on after Dec. Ist . . . W6SK is a new
one from the West Coast . . . W5SOT stands
ready to dish out New Mexico contacts for
WAS aspirants . . . Jim; YN1AA, had no diffi-
culty hooking W2QHH on schedule, 0930
GMT, for solid CW and phone contacts. Jim
has a DX-100 rig on 160 and is due to provide
many with a new country this season.

DX’ploits
Maestro Charley, WIFH, leads off again with
ACSPN for a 265 total . . . Marv, W6VFR,

adds YAIAM and XWSAB for 261 and miked
with FBSBC and XS2ZMI to up his phone total
to 188 (Others can catch up to Marv now as
he has announced marriage plans which will
result in his being off the air for a year or
more) . . . Frank, W6SYG, hit 257 with
YA1AM while another Frank, W6AOA, rises
to 256 with YAIAM . .. Al, W8PQQ, nabbed
ACSPN for 255 as Frank, W6MEK, rested on
254 with FWSAB and XWS8AB . .. Bill, W6SN,
went to 253 with XW8AB and YA1AM while
Jock, ZL2GX, hit a modest total of 251 with
Z1L1ABZ (Kermadec Is.), VS4BA, FWSAB,
XWSAB and YAIAM . . . Glenn, W6ADP,
slides to 248 with MP4QAL as Oscar, W3JNN,
keved to 246 with ACSPN, HS1VR and
YAITAM. W3INN also raised his phone total
to 214 with ZCSCT and MP4JO . . . Gene,
W6EBG, roped XWSAB, MP4QAL and FBS8ZZ
for 245 as Vince, W5KC, hit 236 with YAIAM
. . . Art, VK2ACX, made it 233 thanks to
ACSPN, XWSBAB and YAIAM as Horace,
W6TI, rose to 231 with XWSAB and FB8ZZ
.. . Jack, W6NTR, adds 12 with I1DCO/M1,
OY4XX, PX1EX, VQS8CB, WFSAB, HIGEC,
JAZBH, EAG6AF, VQSAG, YAIAM, MP4QAL
and XWS8AB, which covers just about every-
thing which has raised its head recently, for a
218 total while Thor, W6LN, goes to 207 with
such as HKOAI, VS5CT, XWS8AB, ZSS8L,
YJIDL, PZIBS and VQ6LQ . . . Wally,
WT7ENW, nailed FPS8AP, 3A2BH, ZD6BX and
MP4QAL for 193 as Vip, W6ID dropped up
to 168 with 9S4AX, SPSAR and ZBIAY . . .
Yours truly, KV4AA, added UHS8KAA and
LU3ZY (South Sandwich) to reach 250 while
Howy, W20QHH, hit 233 with VYL6LQ and
VQSAG . . . Norm, WIHX, moved to 231
with YAIAM who also made it 231 for Van,
WIO9HUZ . . . Joe, WSUAS, added FBS8ZZ for
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Querying the FCC as to whether 3IWS8AA
might be contacted by W stations seeing
that this station operates from the com-
munist controlled section of Viet-Nam,

WSFXN/KSABW was informed that the
ban still applies and any W working this
station would be subject to citation as per
FCC notice of September 12th, 1955.

a 224 total while George, W2HZY, added 23,
including such as ZS7TH, FD4BD, XWSAB
and ODSAY, to reach 223 . . . Ren, W3KDP,
nipped ZSSCT, MP4QAL/B and YA1AM for
218 as Guy, W6DI, miked with ZC4RX for a
phone total of 215 (phone/CW 216) . . . Chas.,
W3DKT, upped to 216, thanks to MP4QAL,
as Bill, WSKPL, made it an even 200 with
ZD3A, XWSAB, ZD6BX, and MP4QAL .

Pat, WZGVZ goes to 198 with VSIDW whtle
Bob, WIKFV ups to 194 with LU4ZG,
FBSBU, FD4BD, HKQAI, ZS7H, VSZDW,
7590, YAIAM and MP4QAL . . . Willy,
OE3WB, submits new list with a 39-193 total
while Hal, W6TXL, goes to 185 with 3A2BH,
MP4JO and ZS2MI . . . Bob, WOQVZ, hits
180 with CRSJB (Sao Tome), MP4QAL and
MP4BBE as Larry, W9ALI, adds VK9WP,
XWSAB, VQSAG, VYR2CZ, KJ6BG, VP5DC
and VQ6LQ to rest on 151 . . . Charlie,
WS5KUIJ, leads the 38 zoners with 200 thanks
to such as XWSAB, YA1AM, 3V8AS, VOQ6LQ,
VRO6AC and VS4CT while Rip, W4EPA, ups
to 182 with VU2KM and MP4QAL . .. Smitty,

Addresses

CR6DA ~Jesus, Box 1318, Luanda,
Angola, Africa.

FB8Zy ... Ferte, Via R.E.F.

H7Z1AB _(Norm, W4EGG) APO
616, PM., N. Y.

KG6ABN (Bill, W3UIF/KG6) Box
70, Navy 943 FPO, San
Francisco, Calif.

KX6BU . Bob Fernau, Box 3, Navy
824, FPO. San Fran-
cisco, Calif.

LU2ZY- (South Sandwich 1s.) Via

LUSZY ... LU Bureau.

LUSVY . Box 23, Bariloche, Rio Ne-
gro, Argentina.

MIH . Aurehhlano Casali, Cas.
Post. 80, Republic of
San Marino.

FPEEBN . W/VE QSO’s via W2HQL.
(Others Box 848 Para-
maibo.)

SYOwWZ Bill Needham, USASG.
APO 206, PM., N.Y.
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WOFNR, rises to 175 with ZS3HX, MP4BBE,
MP4QAL., HZIHZ, VS2DW, KCﬁCG 3A2BH,
XZ20M, VP2LH, FQBAX OY‘TML and
FDSBD while Jim, W5FXN, finally grabbed
XWSAB for No. 190 . . . Wilsnn, W3iwWUu,
snagged LZ1KSP, LUIZG, LUIZT, ZDSE and
VQ4GC for 173 as John, WOWCE, goes to 166
with 3A2BH, ZC5CT, OY1IR and XWBSAB
. . . Harry, WOANF, keyed with BVI1US,
OY2H, VPS8BC and FKS8AO for 176 while
Bob, K2GMO, went to 162 with CR9AI, ZS90,
LLU4ZG and UC2KAB. . . Miles, W6ZZ, stick-
ing to 21 Mcs., where his total 1s 98, added
VPSAQ, VPSAE, VPIGG, INIBLF/T, ET2AB,
ZBITD, YU3KT, KC6CG, ZD6RM and
VS2BD, for 146 while Chas., ZL3CP, went to
128 with LZI1KPZ, VPSBC, XWSAB. YI2AM,
YPI9BM and 3IWSAA . . . Bill. W2ZHAZ, goes
to 116 with HR1JZ as Don, W6AM, hit 192
in the “phone only” column with LASQC,
LZ1KAB, ZC4IP and UL7KAA! . . . Skip,
KN6JQJ (son of W6AOA), worked WAC on
the 21 Mc. novice band . . . Fred, WIDYG,
goes to 102 with ZE1JB and ET2AG . . . Paul,
WOKXK hits 149 with XWR8AB, ST2ZAR and
FB8XX ... George, WI9BEK, with Ranger and
3 element beam, nabbed OHSPE. LASYE,
DL1JV, GM6SR, G3LB and KL7MOC on 21
Mcs. while VK3NC, running 8 watts, has a
total of 163! . . . Rarest DX at K6DNH in-
cludes OK3IMM, KG6ABN, CR7CN, VP4LZ,
KX6BU and ZC4IP . . . Lloyd, DL4ZC, cov-
ered 14 and 21 Mcs. with the former account-
ing for YA1AM, FB8ZZ and HK3PC and the
latter, PY7LJ), VK4ZB, ZS2CB, KZ5KA and
XEIPJ.

UBSKAA, Via DM2ADL, Erich Otto,

UAG6KTB Box 95, Bautzen, Ger-
man Dem. Rep.

VKSTL ... ... Postmaster, Alice Springs,
Northern Territory, Aus-
traha.

VK90Q ... ... (VK2AO0Q) D. F. Llovd,
Box 56, Port Moresby,
Papua Terr.

VP5GB ... (Turks and Caicos) via
WOOUZ.

VPSBAL .. (Antarctica) c/o Postmas-
ter, Port Stanley, Falk-
land Is.

VPS8BC ...... . Box 117, Port Stanley,
Falkland Is.

VS1GX- Box 176, Singapore, Ma-

VSiGU .......... laya.

VSSEW .. .. . (Bruni) Via VSIEW.

VS9AS . .. _Alan Swindon (G3ANK)
Box 1245, Aden.

ex-ZCS5CT/ Peter Green, 15 Western

VS4cCcT/ Road, Brentwood, Es-

VSSCT . sex, England.

Thanks to _West Gulf Bulletin, K6DNH.
DL4ZC, VS1IGX, W4QCW and WACEN.




Here and There

W6RRG advises that all QSL’s for VP7INX,
over 3000 of 'em, have been mailed to the
various bureaus. If any missing contact Box 75,
Oakland, Calif. . . . Uncle Sam is giving Ned,
WIRAN, a free trip to Europe where he hopes
to visit many QSO pals . . . Art, W3VKD/
W3LXE, will be a tourist during Feb. and
March. Among the countries visited will be
VPS5, HH, KP4, KV4, VP2, VP4, YV, VP3,
HCI1, HK, OA and TG. He will be on the air
(from somewhere) each DX contest weekend
phone and CW . . . KV4AA logged visits from
W27ZSP, KV4AQ, VP2VA, K20LK and
WZNSD ... VK1AC has forwarded QSL’s for
all DX QSO’s . . . Bill, W8PXP, now keys from
Indianapolis as W8PXP/9 . . . VS6DE reports
W1, W3 and WO have been heard on 50 Mcs.!!

Bob Mclellan, W6DBP: 39 Zones,
158 Countries.

. » . Our best wishes and WELL DONE! goes
to Bill, W2SN, who is “retiring” after a 25
year stint as the W2 QSL Bureau. This con-
siderable chore now passes to W2JIL . . .
CE7BS 1s ex-W6DOK and KP4FX . . . Pete,
Z1L.2SP, was selected by the Ross Sea Commit-
tee to accompany the Antarctic expedition.
This will be another ham to look for way down
under . . . QSL’s for UC2ZAA may go via
DL7AA or Box 38, Taganrog, USSR . . .
OHODNB is the only active ham on the Aaland
Islands and 1s now on 14 Mcs. . . . Tom,
W4HYW, reports that Herb, W4NL/HH2O0T,
will do another tour of duty in Haiti starting
this Spring. W4HYW will handle the QSL’s . ..

DX Expeditions

We suggest that any hams desiring to partici-
pate in any kind of DX-peditions send in their
names to KV4AA giving data such as time
available, what gear can be furnished, etc.
Thus we will be able to bring such hams to-
gether for a beneficial pooling of efforts in this

DX LIST
Do Not QSO OK to Patch
EP-EQ CE
FIS8 CM-CO
HL-HM EL
JY HC
PK OA
XU VE
XV ALW & K
YB-YH except KA2-KAY
YO-YR
3W
Cut this list out and post in shack.

direction. Latest correspondent, so minded, 1s
Alex Desmeules, VE2AFC, 186 Aberdeen St.,
Quebec City, Que. who advises that he would
like to join some expedition to the Caribbean
area for a week or so this summer. (Mebbe the
French would grant a VE2 a ticket to operate
St. Martin!!)

W B C Certificate

SHORT WAVE MAGAZINE takes pleasure
in making available a new award, open only
to claimants outside of the United Kingdom
and Eire. to be known as the *“W B C” (Worked
British Counties). This Certificate will be
granted to overseas stations sending proof of
contact with at least 50 different British
Counties (i.e. counties within England, Wales,
Scotland, Northern Ireland, The four Channel
Islands and the Isle of Man). A full list will be
published in due course. Stickers will be avail-
able for 60, 70, 80 and 90 counties. All bands
3.5 through 28 Mc. may be used. The necessary
50 QSL’s should be forwarded to "DX Com-
mentary,” Short Wave Magazine, 55 Victoria
St., London, S.W.1.

Gil Williams, W1APA, Hazardville, Conn. is seen
here at the Mike. His DX total stands at 37-138
phone/CW,
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Last Minute ltems

From LA9IC we hear that there IS an active
ham on Spitzbergen who operates under the
call of LA9TD/P. His frequency 1s 3550 kc
and he is on around 0700 GMT. Further re-
ports via W3JTC, LA3DB and LA6U advise
that he is also on 7 Mcs., 0600/0700 GMT.
. .. A very nice morning indeed was Decem-
ber 28th when ACSPN knocked off about
seven W stations including W3JTC, W3CRA
and W4QCW. Time, around 1300 GMT. . .
A report from PY2CK advises that CRS8AC,
Goa, was slated to swing into action starting
the last part of December. A 100 watt rig
will be used and the station will be manned
by CR4AL and CR4AK at the Goa Airport.
. . . FOS8AN (VP2VB/P) is heard nightly
near 14080 starting about 0200 GMT. Dan-
ny will leave for VR1 (Phoenix) early in
March. . . The volume of individual ham
contributions to the YASME expedition has
been disappointingly low totalling, in gear
and cash, about $390.00. Contributions from
commercial sources have provided over
$2000.00 mostly in gear. An idea of ex-
penses may be gleaned when it 1s known that
Danny must take some 250 gallons of gas-
oline with him on his departure for VRI.
This item retails in the vicinity of one dollar
per gallon in Papeete. To keep his expedition
on the go and to assure Danny plenty of
operating time it is requested that one dollar
be included for a return QSL via airmail.
This does not apply to hams who have al-
ready contributed to the YASME cause and
will be in effect after Danny leaves FOSAN.
. . . New stations in Corsica are Pierre,
FORY, and F9SC. Both in Bastia. . . Steve,
K2CJN, will work the first week-end of the
ARRL DX contest from PZIRM phone
only. . . Cards for FBSZZ should go to
F9AA (REF) and, should direct reply be
desired, enclose a self-addressed envelope
with one IRC coupon. . . Luis, CE3AG, is
on again after his European tour while Jim,

G6Z0, i1s back on the job after a substantial
South American tour. . . John, SU1JL, is
active on phone, 14200 xtl, from Ismalia,
Egypt. QSL via RSGB. . . W9ZTD and
WIOWZ are DX’pedition minded and plan
to operate from Cuba’s Isle of Pines,
CO4/CM4, this Summer. Interested parties
might contact them. Other spots might be
chosen.

We are sorry to hear that the very fine,
and informative, West Gulf DX Bulletin will
possibly go out of circulation due to lack of
volunteers to shoulder this chore. We are in
a position to know the considerable task it is
to edit and print this sheet but it is hoped
that volunteers within the West Gulf DX
Club membership will come forward and
maintain this Bulletin on a periodic basis
even though the content is much less. . . New
in French Equatorial Africa is FQ8AY (ex-
CN2BD) who may be found around 14080,
1900/2030 GMT. QSL’s go via Box 538,
Brazzaville. . . FG7XB goes to France this
spring and will return with a QRO rig. . .
VS9GY is active on phone from Aden’s Air-
port (Tks W6YY) also, YA1AM, is on at
1300 GMT, Tuesday mornings usually near
14060. . . ex-VP1GG is now in Fiji operat-
ing as VR2ZBC on 10 and 15. . . Ken, new
op at ZSZMI (Marion Island), is on Tues-
days, Wednesdays and Fridays at 1700
GMT. (This is A3 we believe) ZS6FN will
continue handling ZS2MI QSL’s. . . PY7AN
seeks Idaho to complete WAS. . . VPSBK
is quite active from South Georgia.
Eimar is an excellent operator and says
QSL via LAIRC/NRRL. Frequency 14014
around 0100 GMT. . . (Via LUSAQ):
LU2ZY (phone), LU3ZY (c.w.) and LU4ZY
(phone) from South Sandwich were due to
leave about January 12th after activity on
14, 21, and 28 Mc. . . LU7XP, Jorge, from
Tierra Del Fuego was worked on 14080 at
0200 GMT.

Zone Locations and Prefixes for WAZ

ZONE 1—Northwestern Zone of North Amer-
ica. Alaska, KL7, Yukon (part)
VES, Northwest Territories (part)
VES, Dist. of Mackenzie VES,
Dist. of Franklin VES, Islands West
of 102 degrees West, VES8, includ-
ing Victoria, Banks, Melville and
Prince Patrick.

ZONE 2—Northewstern Zone of North
America. Labrador VO6, Canada,

that portion of Quebec (part of
VE2) north of an East to West line
drawn along and extended from
the southern boundary of Labra-
dor. Canadian Northwest Terri-
tories (part of) VES8, Dist. of Kee-
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watin, Dist. of Franklin east of
Long. 102 degrees west including
the Islands of King William, Prince
of Wales, Somerset, Bathurst,
Devon, Ellsmere, Baffin and the
Melville and Boothia Peninsulas.

ZONE 3—Western Zone of North America.
British Columbia VE7. all W7 ex-

cept the states of Wyoming and
Montana, All Weé. -

4—Central Zone of North America.
All VE3, VE4, VES5, VE6, W5,
W9 and WO. Wyoming and Mon-
tana (W7), Ohio (WR8), Tennessee,
Alabama and Kentucky (W4).

ZONE




e
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ZONE 5—Eastern Zone of North America.
All VEI1. W1, W2, W3, VE2 (South
of line mentioned in Zone 2), All
W4 except Tennessee, Alabama
and Kentucky. All W8 except Ohio,
Bermuda VP9, Newfoundland
VO1/5, St. Pierre and Miquelon
Islands FPS.

6—Southern Zone of North America.
Mexico XE.

7—Z7one of Central America. Hon-
duras HR, British Honduras VPI1,
Guatemala TG, Costa Rica TI,
Nicaragua YN, Panama HP,
Canal Zone KZ5, Clipperton Island
FOS8. Cocos Islands T19, Salvador
YS. Swan Island KS4, Corn Island
YNO.

8—West Indies Zone. Cuba CM/CO,
Puerto Rico KP4, Virgin Islands
KV4, Cayman Islands, Jamaica,
Turks and Caicos VPS5, Bahamas
VP7. Barbados VP6, Haiti HH,
Dominican Republic HI, Dominica,
St. Lucia, St. Kitts, Antigua, St
Martin VP2/PJ2/FG7, Martinique
FM7, Guadeloupe FG7, Windward
Islands VP2, All Greater and
Lesser Antilles except Bermuda
and those listed in Zone 9.

9—Northern Zone of South America.
Colombia HK., Venezuela YV, Suri-
man PZ. French Guiana FY7.
British Guiana VP3, Trinidad VP4,
Aruba/Curacao PJ2, Granada
VP2, Tobago VP4.

ZONE 10—West Central Zone of South Amer-
ica. Ecuador HC, Peru OA, Bolivia
CP, Galapagos Islands HCS.

ZONE 11—East Central Zone of South Amer-
ica. Brazil PY, Paraguay ZP.

ZONE 12—Southwestern Zone of South Amer-
ica. Chile CE, Easter Island CEQ.

ZONE 13—Argentina LU, Uruguay CX, All
VP8 and KC4 (Little America).

ZONE 14—Portugal CT, Spain EA, Andorra
PX. France F. Switzerland HB.
Belgium ON, Luxemborg LX, Saar
9S4, Germany (East and West)
DL/DJ/DM, Denmark OZ,
Sweden SM, Norway LA, England
G. North Ireland GI, Scotland
GM., Wales GW., Channel Islands
GC, Eire El, Holland PA, Azores
CT2, Faroe Is. OY, Gibraltar ZB2,
Monaco 3A2, Balearic Is. EA6,
L.iechtenstein HE.

ZONE 15—Central Europe. Italy I, Albania
ZA., Austria OE, Poland SP, Fin-
land OH, Latvia UQ, Lithuania
UP, Esthonia UR, Czechoslovakia
OK. Yugoslavia YU, Corsica
F/FC, Sardinia IS, Hungary HA,
Malta ZBI1, Sicily IT1, Trieste
T/AG/MF, San Marino M1/9A1.

ZONE
ZONE

ZONE

ZONE
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Jack Holmes, W6BUY, started hamming way
back in 1922 and is still at it with this pair of
4-250A’'s and 75A3.

ZONE 16—Eastern Europe. All UA1 except
Franz Josef Land and Novaya
Zemlva. All UA3, UA4, UAS6,
UBS, UC2, UNI1, UOS. UA9-Bas-
kir and Chkalov only.

ZONE 17—Western Siberian Zone of Asia.
UA1-Novaya Zemlya only, UA9-
Sverdlovsk, Chelyabinsk, Komi,
Kurgan, Molotov, Omsk, Tyumen
oblasts. All UHS, UIS, UJ8, UL7
and UMS8 (See September CQ
1955).

ZONE 18—Central Siberian Zone. UA9Y9-Novo-
sibirsk, Tomsk, Kemerovo and
Altai only. UA®@-Krasnoyarsk,
Irkutsk, Chita and Burvat-Mongol.

ZONE 19—Eastern Siberian Zone. UA®-Kha-
barovsk, Yakutsk, Primorsky and
the northern half of Sakhalin
Island. Wrangel Islands.

ZONE 20—Balkan/Asia Minor Zone. Ru-
mania YO, Bulgaria LZ, Greece
SV, Crete SV9, Aegean Islands SV,
Syria YK, Israel 4X4, Palestine
ZC6/8, Jordan JY/ZCI1, Cyprus
ZC4, Dodecanese Is. SV, Turkey
TA.

ZONE 21—Southwestern Zone of Asia. Saudi
Arabia HZ., Yemen 4WI1, Oman
[Continued on page 102]
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Forecasts By:

George Jacobs, W3ASK/W2PAJ
607 Beacon Road, Silver Spring, Maryland

General Propagation Conditions, February:

The sunspot numbers continue to rise at an
unprecedented rate. The Swiss Federal Solar
Observatory has announced that the Zurich
sunspot number for November, 1955 was 90.2.
This results in a nrovisonal 12-month smoothed
sunspot number of 32.7 centered on May, 1955.
This month’s forecast 1s based upon a pre-
dicted smoothed sunspot number of 56 cen-
tered on February, 1956. This 1s the highest
solar activity expected since early 1952.

The Swiss Federal Solar Observatory also
announced the imoortant news that this present
sunspot cycle (which began during April,
1954) will be one of outstanding intensity,
with a maximum likely to surpass all others
hitherto-observed. Because of the direct cor-
relation between sunspot activity and short-
wave radio propagation conditions, radio con-
ditions during the next few years may be ber-
ter than they have ever been in the history of
radio! ! ! Next month, an entire feature article,
“The Sunspot Story: Cycle 19,” will discuss
the trend of the present cycle, and the propa-
gation outlook on the Amateur high frequency
bands for the next few years. Don’t miss it.

During February, the sun continues its travel
toward northern skies, and as it does so its
distance from the earth is also increasing. As
a result, the peak intensity of ultra-violet radia-
tion sweeping across the ionosphere from the
sun decreases somewhat from mid-winter
values and daytime maximum usable frequen-
cies are expected to be somewhat lower than
during the winter months. This is compensated
for by the fact that during the longer hours
of daylight the 1onosphere will be illuminated
by the sun for a longer oneriod of time and late
afternoon and evening MUF's will be some-
what higher than during the winter months.

The following i1s an overall picture of band
conditions forecast for February and a discus-
sion of qualitative changes in each amateur
band from month to month.

For specific times of band openings for a
particular circuit, refer to the CQ Propagation
Charts on the opposite page.

6 Meters: Sporadic-E propagation begins to
increase during February. An oc-
casional short-skip type opening,
for distances up to about 1300
miles, may occur during the
month when sporadic-E condi-
tions exist.

10 Meters: The unprecedented rise in sun-
spot activity has resulted in ex-
ceptionally improved propagation
conditions on this band during
the winter months. The seasonal
reduction in daytime values of
MUF will result in the band open-
ing less often during February
but world-wide daytime DX is ex-
pected during several days of the
month. Regular F-layer short-
skip openings for distances up to
2500 miles, and occasional
sporadic-E short-skip openings up
to 1300 miles will also be possible
on many days.

Daytime propagation conditions

remain excellent for this band

and good DX, with relatively
low power, should be possible to
most areas of the world almost
every day. Regular layer short-
skip propagation is expected on
most days between distances of

750 and 2400 miles.

20 Meters: Good worldwide DX is forecast
from shortly after sunrise until
after sunset. With more hours of
daylight, the band will remain

15 Meters:

Based upon the 27-day recurrence tendency a period
of exceptionally good shortwave propagation condi-
tions is forecast for February 4-11. A moderate
ionospheric disturbance is exnected to occur during
the period February 13-16.

open for longer periods of time
than during the winter months.
Regular-layer propagation be-
tween distances of 350 to 2400
miles will also be possible during
the davlight hours.

Fair to good world-wide DX con-
ditions continue during the late
afternoon and evening hours. At-
mospheric noise levels remain
relatively low and signals will be
strong on many paths. Early
morning conditions to Australasia
improving with signals becoming
stronger during late February and
early March. Regular-layer short-
skip propagation possible almost
around the clock.

40 Meters:
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80 Meters: Generally fair DX conditions to
many areas of the world from
shortly after sunset to shortly be-
fore sunrise. Atmospheric noise
levels and ionospheric absorption
increasing as the spring and sum-
mer months approach. Short-skip
propagation from regular layers
possible around the clock, being
limited to distances of about 300
miles during the daylight hours
and up to 2400 miles during the
hours of darkness.

160 Meters: On evenings when static levels
are low, fair DX should be pos-
sible to many areas of the world
from a few hours after sunset to
shortly before sunrise. Because of
seasonally high static levels and
intense ionospheric absorption,
propagation conditions on this
band deteriorate as the summer
months approach.

of Shortwave Propagation Funda-

mentals (Con’t)

Review

Forecast of Ionospheric Disturbances

In previous discussions in this series we have
reviewed ionospheric disturbances. Sudden
ionospheric disturbances, or SID’s, occur sud-
denly and are almost always associated with
visual flares on the face of the sun. They last
for short periods of time, upwards to two hours
or so, and affect only those transmissions pass-
ing through the daylight areas of the world.
The ionospheric storm, another type of radio
disturbance, develops over a period of a day
or two, and generally continues for several
days. The ionospheric storm, because of its
duration, constitutes the major form of dis-
turbance to shortwave communication. During
such periods shortwave signals on frequencies
normally well received drop to low values be-
cause of increased absorption, and may often
disappear entirely. There is a considerable in-
crease in the amount of fading, with the in-
troduction of a type of flutter fade. The higher
frequencies are most affected, and there is no
discrimination between the sunlit and dark
parts of the world. Transmissions in low lati-
tudes, especially near the equator, are less af-
fected than those passing through high lati-
tudes and the paths most severely disturbed
are those which pass through certain "areas
(Auroral Zones) centered on the magnetic
poles of the earth. The ionospheric storm be-
gins with a positive phase lasting for a day or
two during which time conditions may actually
improve. This is followed by a negative phase
beginning with a severe decrease in radio con-
ditions. The negative phase may last several
days, followed by a slow recovery period.
Since these storms can seriously disrupt short-
wave radio communications for several days,
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it is important to give communication organ-
izations and other operating services (com-
mercial communication companies, airlines,
operators of navigational devices, amateurs,
etc.) using ionosphere-propagated waves the
earliest possible warning of the onset of such
ionospheric disturbances. Given a forewarning,
certain steps can be taken to minimize the
effects of the radio storm. High priority trafhic
can be rushed through before the circuit de-
teriorates; operations requiring assured com-
munications (such as long distance air flights)
can be postponed; and rerouting facilities can
be alerted for use until the storm has subsided.
During the ionospheric storm, communications
in some instances may be maintained on a low-
er frequency than ordinarily employed; if it
is a severe storm, North Atlantic and North
Pacific circuits may “blackout™ completely. Re-
laying from station to station over paths less
severely affected is then the only way short-
wave radio traffic can be moved. Let us sup-
pose, for example, that a severe ionospheric
storm is forecast and the direct circuit from
NYC to Stockholm, Sweden, is expected to
blackout since this circuit passes through the
northern Auroral Zone and is therefore most
sensitive to radio disturbances. An alternate cir-
cuit may be established by transmitting along
more southernly circuits less susceptible to the
storm. An example of such a path would be
the circuit from NYC to Tangier, North Africa.
The circuit from NYC to Tangier and the cir-
cuit from Tangier to Stockholm both clear the
Auroral Zone by a considerable distance and
should remain relatively normal. Traffic can
therefore be relayed from NYC to Stockholm
via a relay station at Tangier. All major com-
munication organizations maintain alternate cir-
cuits of this type for use during 1onospheric
storms. Two large American commercial com-
munication companies and the U.S. Govern-
ment actually maintain relay stations at Tangier
for this purpose.

As far as amateurs are concerned, a fore-
warning of a storm would indifcate that the sun
is responsible for poor conditions and that noth-
ing disastrous has happened to the receiving or
transmitting equipment. Many an amateur, in
the early days of radio, tore equipment apart
looking for a defective circuit to explain the
lack of reception on the shortwave bands when
all along it was an ionospheric disturbance re-
sponsible for the blackout. A storm warning
can also be an alert for the positive period of
considerably improved conditions that precede
many storms by a day or so. It can also mean

planning to spend a night at the movies rather
than at a “dead” receiver.

Short-Term Forecast

In order to accurately forecast an ionospheric
disturbance, it is necessary to be able to identify

them in their early stages. Lack of knowledge
concerning exact causes of these disturbances,




and the fact that they do not all follow similar
patterns, makes identifying them in the early
stages quite difficult at times. Methods and
techniques for forecasting ionospheric disturb-
ances, with as much forewarning as possible,
have been in the development stage for the last
ten years or so. At the present state of the art,
short-term forecasts (up to a few days in ad-
vance) are moderately successful and longer-
term forecasts (up to a month or so in advance)
are considerably less reliable. Short-term in-
dications of the development of an ionospheric
storm are now obtained by the observation of
active sunspot groups or solar flares occurring
near the critical center of the sun’s disc. When
such an outburst occurs, there is a reasonably
good possibility that a storm will begin within
17 to 36 hours. Short-term indications are also
obtained by observing fluctuations in the field
strength of distant radio signals that pass
through or near the earth's magnetic poles. Since
ionospheric storms begin in this area, circuits
passing through the area will be the first ones
affected. Careful observation of the character-
istics of the ionosphere and other types of geo-
magnetic data also permits a fairly accurate
short-term forecast to be made. The Central
Radio Propagation Laboratory of the National
Bureau Of Standards maintains the largest
Radio Disturbance Warning Service in the
United States. Their forecasts are based on
comprehensive observations of solar, radio,
ionospheric and geomagnetic phenomena made
at recording stations throughout the world.
For example, through a program for systematic
observation of the sun, coordinated by the Bu-
reau Of Standards, reports of solar activity ar-
rive daily from at least nine observatories in
the United States and Europe. Each active
region on the face of the sun is judged and
evaluated during the seven-day period from the
time it appears at the edge of the sun until the
time, as it rotates, that it approaches the criti-
cal center of the sun’s disc. With this wealth
of information available to them, Forecasters of
the Bureau's warning service continually assess
current radio propagation conditions and pre-
dict their probable trend. The Bureau’s fore-
casts are available, without charge, to any bona-
fide user of the ionosphere. The short-term
forecasts for North Atlantic circuits are made
up from one to seven days in advance and are
revised and reissued each Monday and Thurs-
day. The forecasts are issued in the Bureau Of
Standards CRPL-J publication. A subscription

to this service may be obtained upon request
from:

North Atlantic Radio Warning Service
National Bureau Of Standards
Box 178. Fort Belvoir, Va.

Similar forecasts for North Pacific circuits
are prepared each Tuesday and Friday and
appear in the Bureau’s CRPL-Jp publication.

These forecasts may be obtained upon request
from:

North Pacific Radio Warning Service
National Bureau Of Standards
Box 1119, Anchorage, Alaska

A description of up-to-the-minute propaga-
tion conditions as well as a short-term forecast
announced a few hours in advance are broadcast
over Nationl Bureau Of Standards radio stations
WWYV, Beltsville, Maryland and WWVH, Maui,
Hawaii. The forecasts consist of (1) Descrip-
tion of propagation conditions at time of issue,
transmitting the letter “N” for normal condi-
tions, “U” for unsettled or “W" for disturbed
conditions; and (2) Forecast of the average
quality of ionospheric conditions for the next
twelve hours in accordance with the following
scale of rating:

4—Poor to Fair 7—Good
8—Very Good
9—Excellent

|—Useless

2—Very Poor 5—Fair

3—Poor 6—Fair to
Good

“Normal conditions™ corresponds to Q 6 to
9, Q 5 indicates unsettled conditions and a
disturbance is indicated by Q 1 to 4. A typical
forecast statement is “N 4", which means that
conditions are now normal but are expected 10
become poor to fair in the next 12 hours.

The WWYV forecasts are broadcast on 2.5,
5. 10, 15, 20 and 25 Mc in International Morse
Code at 194 and 49% minutes past each hour
throughout the day. Revised forecasts are is-
sued four times daily at 1:19%2 a.m., 7:19%
a.m., 12:19% p.m. and 6:19%2 p.m. EST.
Each forecast is broadcast unchanged until
the next one is made.

WWVH forecasts are broadcast on 5, 10 and
15 Mc in International Morse Code at 9 and
39 minutes past the hour after the time an-
nouncement and station identification. Revised
forecasts are transmitted at 6:39 p.m. and 10:39
am. PST. The 11:09 a.m. transmission 1s
skipped (the station is off the air), but the fore-
casts are broadcast again at 11:39 a.m. PST
and every half hour throughout the day.

Information on current radio propagation
conditions and general information on 10no-
spheric disturbances and forecasts may also be
obtained by telephone 24 hours a day by calling
SOuth 5-6411 (Washington, D.C.) for the
North Atlantic Warning Service and Elmen-
dorf 3-2211 (Anchorage, Alaska) for the
North Pacific Warning Service.

Long-Term Forecast

The sun makes one complete rotation about
its axis in a fraction over 27 days. There 1s a
good possibility that an active sunspot group
causing a disturbance will come around 27 days
later and again be in a position on the face of
the sun to cause another radio storm. Long-
term indications that a storm is likely to occur
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The Sunspot Story:
Cycle 19

The Swiss Federal Solar Observatory
has recently announced that the new
sunspot cycle, which began during April
1954, will be one of outstanding in-
tensity, with a maximum likely to surpass
all others hitherto observed. Because of
the direct correlation between sunspot
activity and ionospheric conditions, short-
wave radio conditions during the next few
years may be better than they have ever
been in the history of radio . . . with the
possibility of world-wide DX in Six Me-
ters, around the clock DX on Twenty
Meters, direct reception of European and
Latin-American TV transmissions and
other transmission conditions that occur
at best only once in a decade and possibly
only once in a lifetime!!

Because of the tremendous impact that
this may have upon amateur radio, CQ's
Propagation Editor George Jacobs,
W3ASK, has analyzed the situation and
will discuss the propagation outlook on
each of the high frequency Amateur bands
for the next few years. Don’t miss it in
the March issue of CQ.

[from preceding page]

may be given by this 27-day recurrence tend-
ency of the sun. A series of 27-day recurrences
does not however continue indefinitely, and
quite often active areas develop when 27 days
prior to their development solar conditions were
normal. For these reasons the 27-day recur-
rence tendency of ionospheric disturbances can
only be used as a guide rather than as an ac-
curate forecasting technique. The National
Bureau Of Standards includes long-term fore-
casts (made 25 days in advance) in the CRPL
J and Jp series.

The ionospheric warnings appearing in this
column every month are based upon the 27-day
recurrence tendency of ionospheric conditions.

Evidence that a direct relationship may exist
between radio storms and the position of cer-
tain planets with respect to each other and the
sun has been disclosed by John H. Nelson, radio
propagation analyst of RCA Communications,
Inc.! Mr. Nelson suggests that these storms
may be forecast months or even years ahead
of their materialization, thus permitting ample
time to select the best radio channels to avoid
traffic curtailment. The general opinion today,
concerning Mr. Nelson’s theory is that a great
deal of research is vet needed on the hypothesis
of a planet-position effect on the ionosphere

1 “Effects Of Planetary Positions On Radio Signals”
Nelson, €Q, March 1952 p.16.
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before it can be accepted as an accurate method
for long-term forecasts of ionospheric disturb-
ances, but it may be a step in the right direction.

Accuracy of Present Warnings

For the period July 1, 1954 until June 30,
1955 the North Atlantic Radio Warning Service
of the National Bureau Of Standards achieved
the following accuracy on its short-term fore-
casts. Accuracy of the forecast is based upon
the forecast quality rating (on the NBS scale of
1 to 9 discussed previously) as compared to the
rating given the day as a result of observations
of actual radio circuits. . Data for this compari-
son appears in the CRPL-F series entitled
“lonospheric Data.”

(Forecast 1-4 days in advance)

Perfect correlation: 202 days, 55.5% of the
time

Correlation within one rating: 330 days,
90.5% of the time

Incorrect forecast: 35 days, 9.5% of the time

(Forecast 4-7 days in advance)

Perfect correlation: 172 days, 47% of the
time

Correlation within one rating: 330 days,
90.5% of the time

Incorrect forecast: 35 days, 9.5% of the time.

It would appear from this comparison that
at the present stage of the art, short-term ion-
ospheric disturbance forécasts can be made up
to 7 days in advance with an acceptable accu-
racy (within one rating scale) for at least 90%
of the time.

On the long-term forecasts, made 25 days in
advance, the National Bureau of Standards ac-
curately predicted about 40% of the disturb-
ances that were observed between July 1, 1954
and June 30, 1955. Eighteen days during this
period were forecast disturbed but actually were
observed as normal.

The CQ long-term forecasts have about the
same degree of accuracy. Over the past two
years about 55% of the disturbances that oc-
cured were accurately predicted. On the other
hand several disturbances that were forecast
never materialized. The accuracy of the CQ
predictions for periods of good propagation
conditions have been considerably more accu-
rate, being on the order of 80% or so, but this
is to be expected since normal conditions exist
for a considerably greater period of time than
disturbed conditions. The trick is really to fore-
cast the disturbance . . . and forecast it accu-
rately well in advance.

Forecasting at present is therefore a rather
complex procedure based on a combination of
solar, ionospheric, radio and magnetic observa-
tions. The accuracy presently attained in short-
term forecasts, while satisfactory, is not perfect
and long-term forecasts are considerably less
reliable. At the present time forecasts are based

[Continued on page 106]
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When you've got it up this far your worries are over.

Hoisting the Big 64

The Big 64 being pulled into position after an adjustment.




Every now and then you run across someone
whose enthusiasm for his hobby wins your ad-
miration. My hat’s off this month to WIUHE
of North Tiverton, R. I

Norm doesn’t live on a mountain top and he
isn’t running a kilowatt. 1 doubt if his antennas
will ever win a prize as “Largest in their class”
and sometimes I wonder if his receiver has had
all its db’s cleaned out. But when it comes to
dogged determination to build up a clientele
on 220 Mc he really takes the prize. It's a rare
evening of operating on the VHF bands in the
New England area when you don’t hear some-
one ending a contact to keep a sked on 220
with Norm.

However sitting on a dead band calling CQ
and waiting for sked time to come up 1S not
Norm’s way of operating. His quest for con-
tacts takes him to Six Meters and a whole new
field of activities in order to stretch his 220-Mc
ground wave to new areas. He works cross-band
contacts, and he uses the telephone and the
mail box. Rather than complain about the lack
of activity he DOES SOMETHING about 1it. |
don’t know nor care if Norm is a Technician
or a General Class or maybe even a Grand-
father Class. I'm sure of one thing. Norm is a
HAM and he's the kind of ham that makes me
proud to be one.

I have been fortunate enough during the last
month to have the opportunity to test some
commercial VHF gear. Among the most inter-
esting to me was the WRL six-meter converter.
To be perfectly frank I wasn’t particularly im-
pressed by the package and as a result I didn't
expect any astounding results. I was pleasantly
surprised therefore when the converter per-
formed amazingly well.

No circuit or operating instructions were
available when the tests were started and con-
siderable time was consumed in determining
the proper voltages etc. B+ to the unit was
varied from 75 volts to 300 volts while the noise
figure was being measured. A noise figure of
about 62 db was obtained on each end of this
range with a dip in the center to about 32 db.
Optimum NF occurring at about 185 volts.

Reported by Sam Harris, WIFZJ
P.O. Box 2502, Medfield, M~ss.

Despite this good showing on noise figure,
however, the converter appeared to lack suffi-
cient gain to turn in a good performance when
used in conjunction with a receiver having only
one r-f stage. After some head scratching I
switched the converter onto the input of my
NC-300 and found the answer. This astounding
piece of information led to a complete over-
haul of my NC-240D including the installa-
tion of a new low-noise front end. Apparently
the boys at WRL laboratories designed this
gadget to work with a good IF receiver and
figured if the eventual user didn’t have one he
ought to fix it (a line of reasoning with which
[ heartily concur). In any event the perform-
ance of the converter when used with an ade-
quate IF system leaves little to be desired.

I would list the following good points for

ARRL VHF Sweepstakes
FLASH RESULTS

Here are some of the ton scores of the January 7-8th Contest.
WIFZ)

E Mass 12 161 3864
WIHDQ Conn 13 229 5954
WILUW E Mass b 100 1200
WI100P E Mass 8 171145 2744
WIPYM E Mass 6 120 1440
WIREZ Conn 12 152 3648
WIRFU W Mass 13 241 6266
WIRUD E Mass 9 135 2430
WIivly Conn 11 148 3256
W2BYU /1 Vt 9 B6145 1557
K2BC No NJ 6 160 1920
K2CMB No NJ 9 209 3762
WZALR WNY 7 90 1260
W2CXY No NJ 15 158 4740
W2ZHBC E NY C 148 23168
WIKIR NYCLI 10 137 2740
KN2ZMYS NYCLI 6 94 1128
W2ZONY No NJ 10 180 3600
W2PRF No NJ 11 265 5830
W3IBH E Pa 10 224 4480
W3TDF E Pa 13 201% 5239
WwWBILG Ohio 5 146 1460
VE3AIB Ont 4 48 384
VEIAQG Ont 5 177 770
VE3IDIR Ont 3 72 1152
From WG6AJF:
Apparent leaders in Sweepstakes contest are WEEXX with

130 stations SCV section, WEMXQ with 129 in EB, W6AJF
110 in SF and W6CDT in SV section. Low préssure storm
area limited 144 and 420 band distances to 40 percent of
normal. About 60 stations on 50 Mc., 120 on 144, 2 on 220
and 15 on 420 bands in this area.
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the converter.

1. Noise figure: More than adequate for the
band conditions encountered on Six Meters.

2. Gain: Adequate for use with any receiver
of modern design.

3. Birdies: None when used with a receiver
having the local oscillator on the high side of
the tuning range.

4. Bandpass: Flat within two db over the
range of 50 to 54 Mc.

5. Image rejection: Better than 50 db when
used on the IF range recommended by the
manufacturer. (Considerably better when used

The WRL 6-meter Converter.

in conjunction with the NC-300 with an IF 30
to 34 Mc.)

On the bad side of the ledger I would say
the only points worth mentioning were a
tendency toward overloading on strong signals
and a lack of an adequate way to ground the
chassis to the receiver. The tendency to over-
load is of no importance unless you happen to
live in an area blessed with the benefits of a
TV station on channel 2. Fortunately the Boston
area six-meter boys are only afflicted by this
malady from 6:00 to 9:00 in the evening. This,
however, is a poor time to be off the band as
a considerable amount of the local activity oc-
curs during these hours. After proving con-
clusively to myself that the fault lay in the
converter and not the TV station the converter
was opened up and some time was spent trying
to cure the fault without spoiling the other
good things. For instance a high-Q coil in the
front end is a sure cure but the bandpass is
narrowed to the point where tuning of the band
requires continual retuning of the coil. For
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western-type six-meter men this would not be
any problem but in this neck of the woods it
pays to tune the whole band. A good low-pass
filter is another sure cure but the converter can
ill afford the loss in signal unless a high gain
i-f system is used. The best solution was found
by cleaning up the wave shape of the xtal oscil-
lator and providing some additional shielding
between the oscillator and the cascode input
stage. Apparently the majority of the trouble is
occasioned by the second harmonic of the local
oscillator mixing with the TV signal in the in-
put stage. The modifications are simple and the
cure is complete.

As far as the lack of adequate grounding
facilities is concerned I can only say the obvi-
ous. Who does supply them?

Personally 1 like the converter and the XYL
threatens to beat me every time I mention send-
ing it back. (Editor take notice)

Six Meters

Speaking of Six Meters (we were, weren't
we) the XYL (Helen) and myself have been
having a lot of fun on this band. Local activity
is very good and ground-wave contacts up to
300 miles are quite frequent. At the present
time my six-meter antenna is still on the ground
and we are using the two-meter beam. How-
ever, after hearing how successful Ed
(W1HDQ) has been on his tests with W4HHK
I am filled with ambition and expect that by
the time you read this I will have a 32-element
fixed beam pointing in the general direction of
Tennessee. Anybody on the line between west-
ern Tennessee and Boston, Mass. looking for
a lot of fun playing with meteor scatter signals
is welcome. Please address your inquiries to
WIHOY, P. O. Box 2502, Medfield, Mass. (The
XYL is very touchy about whose station is on
Six.)

Visits

Going to see the other fellow’s station always
lets you in for a chance to learn something
new. A visit to Ed Tilton’s home in Canton,
Conn., was a real treat for Paul (WIPYM),
Bob (WIRUD), Sully (WIDDN), Helen
(WIHOY), and myself. We met Ed and his
XYL at the La Salle street headquarters of the
ARRL in West Hartford. A tour thru the build-
ing where the business of the League is con-
ducted was very educational and gave us a
picture of where our money goes. (It's not as
bad as the Pentagon, fellows.) The equipment
testing laboratory was the principal point of
interest for most of us. Here, in a well equipped,
nicely laid out, amply-proportioned lab, the
gear that you and I are likely to be purchasing
in the next year or two is set up and given
the once-over by the experts. Here also the new
equipment that will appear in the Handbook is
built and tested. (I was discouraged to note

that there was no sign of any new receiving
gear for VHF.)




From the lLeague Headquarters we (after
eating a sumptuous meal) adjourned to Canton
and the home of VHF itself. Among other
things we got a good look at Ed’'s new stacked
six-meter beam the likes of which he expects
to give an article on soon. For those of you
who haven’t talk to Ed on Six the new beam
consists of two 3-element wide-spaced para-
sitic beams stacked 5% wavelength apart. The
results are nothing short of terrific. In addition
to working well it is a practical antenna to
put up. (Quite unlike the monstrosities that
grow at my place.)

Ed was also enjoying the benefits of a new
Hallicrafters SX-100. In the little time I had
to tune it I was very impressed by its ability to
dig in and make readable those weak ones.
Wonderful selectivity and good bandspread.
Only objection was the usual wet string feel
of the dial. The appearance of the beast is very
pleasing and I think that the boys at Halli-
crafters have got a real comer in the *100.”

KW on Six

Another item of interest was Ed’s new high-
power final for Six. It really doesn’t qualify
for the title of “new™ as it is a reworked version
of the handbook 4-125 final with a 4-400A do-
ing the RF-making. Still had a few bugs in it

but it shows signs of being a hot six-meter SCRNTRL s ety ‘for skuda om: 14442 Mhe: (The %
final. While I think that there is plenty of room top array is 6 five-slement “brownies™ for Two
on Six for low power and small antennas it is Meters.

certainly true that the band will never come

into its own until we have given it all the law Just in case you don’t think they make them
allows in the way of high power and big beams. big in Wisconsin. Harold (W9BTI) of Milwaukee
Ed’s new final is certainly a step in the right has this to offer.

direction. i\ &

Didn’t realize until now just how short we
have been on six-meter news and views. Now
the XYL (WIHOY) is on Six Meters and
when we looked through the correspondence
for six-meter information, we found we had
practically none. I'll start this ball rolling by
going through Helen’s log and notes. Let’s see
what I can make of them. . . .

One of the regulars who can always be
counted on to keep skeds is K2GRI located in
Porter Corners, New York. Dick is an old-
timer in VHF work and he really works at it.
He’s _one of the boys who gives Norm
(WIUHE) skeds on 220 Mc. Keeps all the
local boys around Boston working on their
equipment too. (Seems as how his signal is
just about noise-level quality on a good normal
night.) Early morning or late at nite Dick is
there and ready.
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Nets

Can’t hardly get on any more without run-
ning into one of those Night Owl boys either.
The Night Owl Net, sponsored by no one in
particular and generally M.C.d by Allan
(WIVSV) and certainly attended by such
notables as WIUVB, Reading, Mass., and
many others too numerous to mention, has

L



sparked the local activity to the point where a
contact is as easy to make as it 1s on Iwo
Meters (well, almost). As a matter of fact, |
did hear someone the other day talking about
some lid who must be a refugee from 80
Meters. Claimed he heard this hd working CW
in the fone band (OY, OY, OY!).

Can’t talk about six-meter activity without
mentioning Austin (W2SYR) in Towaco, N. J.,
and Ralph and Lee (W2FBZ), East Orange,
N. J. These two stations supply the six meter
DX for the boys in the New England area
(ground wave that is). Sure is good to hear
you folks on down there. Hope you Kkeep

&

pointing vour beams up this way once in a
while.
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Two Meters

Reports from all over the country indicate
a slackening off of activity on the old home
band. Bob (WIUDR) has been active in the
Boston area with a new high-power final and
a new antenna. His efforts to get the attention
of the N. Y. and N. J. boys sounds like an
episode from Tom Swift and His Electric Rifle.

My present activity on Two has been pretty
well curtailed due to the efforts we are making
to get up some new antennas. Among other
things we are hoisting up four of those long,
long, long Johns.

I don't mind putting them up but I don't
want to go backward. Believe me all 1s not beer
and skittles on this project. For instance, the

L

I/

Ye honourable editor, W2ZNSD, talks over a low-pass filter with Hank (WIOOP). The scene is the operating

pesition at WIOQOP.
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tirst long John (all 30 feet of it) had a beam
width of 20 degrees at the half-power points
and a front to back ratio of 30 db at its tuned
frequency. On paper this figures out to be a
real beam. Only one trouble—Its gain com-
pared to a half-wave folded dipole turned out
to be a thumping 3 db! A more detailed story
is in the making. Hope to have it for you
next month. Meanwhile beware the long-John
pusher who proves his point with pencil and
paper. Look for the results before you jump.

Contest

Plans for the Spring Contest are almost com-
pleted. Hate to mention it so soon after the
January go we just finished but you know
how it goes. Just have to keep Old Smoke busy
doing something.

The SSW contest closes with the December
listing and the top scorers for the year will be
listed in the March issue. Future issues will
carry a listing of the VHF WAS certificate
holders. (More on these certificates in the
next issue.) Participants in the SSW contest
need only advise of the new states they have
worked. All others need only send a list of the
states claimed and the station worked in each
state.

Cooperation

During the past half year or so I have
been trying to give you a column in which
you would be interested. How well I have suc-
ceeded has in a large measure been up to you.
Your letters and suggestions have been the
framework around which this column has been
formed. 1 am sorry that I have not been able
to be active on more of the VHF bands than
I have, but like everybody else 1 have to make
a living and my operating time if anything is
decreased by my efforts on the column. Never-
theless 1 do hope to be on 220 Mc. and 432 Mc.
before Spring. Meanwhile my only method of
spreading the word about these bands is
through your cooperation. Soooo, if you don’t
see it in the column it’'s because you didn’t
write in about it. Go ye and do likewise. . . .

To those of you who have written so many
letters in the past six months, a million thanks.
Keep up the good work and I'll keep on trying

to get the news and information disseminated
to the faithful. . ..

Letters to Ye Ed

Ithaca, New York: Contest-man,
(W2WFB), sends us the following:
“Two-meter activity is at a new low here in
Ithaca, hence the low score. During meteor
skeds November 14, 15, W4HHK got a fifty
second burst from me. I got only one short one
from him. Am looking for hi-power 50 Mec.
stations with whom to run tests on ionospheric
scattering. Have K.W. final ready and antenna
on the way. Optimum range is six hundred to
thirteen hundred miles.”

Walt

Glad to hear of your six-meter activity, Walt,
the XYL is ready and waiting for skeds, too.

Marvin, South Dakota: Bernard Lane
(W@ORSP). informs us that he has a new ham
on two in that vicinity. The new call is WOYEJ.
Welcome to the band O.M., the more the
merrier.

Clearfield, Utah: W7QD)J says:

“Yes, they're using vertical in the Salt Lake
Valley and it cuts my signal way down when 1
¢o horizontal. On Six they're also using vertical,
but I don’t go along with them on that.”

We think that half the fun of ham radio is
doing what the other boys aren’t doing O.M.,
so we say, go ahead and work with the hori-
zontal for a while, see what results you get.
We say the same thing to the vertical man who
lives in horizontal territory. We'll never find

out much if we don’t go ahead a little on our
own. Good Luck.

Los Angeles, California: One of our few YL

contributors has written us a brief account of
her activity. Irma (K6KCI), says:

“Think the low score this month requires an
explanation. T have been made NCS for the
American Legion two-meter net one night a
week and also NCS for the 2 x 4 traffic net.

Congratulations, Irma, we know you'll do a
good job.

“A lot of the fellows have found out about
the contest now and about time too, I'd say
and make a point of calling me. I work only
two-meters as we are in a rather congested
area. There is a lot of two-meter activity here
and loads of YL's and XYL’s now have licenses.
My mnext month's score should be super as
some of the boys are planning jaunts to Nevada
and Mexico and have said they’ll be sure to
try to work me.”

We're already watching for your next score-
sheet. Hope they come through O.K.

Ithaca, New York: Additional news from Walt
(W2WFB):

“Concerning the opening of October 11th
and 12th: spent October 10th listening to W8’s
working W({ but nothing here. October 11th
the western New York stations were working
Mississippi, Arkansas, Alabama and Missouri,
but heard nothing here in central New York.
Finally heard and worked W4HHK for a new
state shortly after midnight. Heard no other
DX so guess I was bareﬁr on the edge of it.
Paul said he heard no stations farther east than
here. Nothing at all the next morning. Am look-

ing for skeds with West Virginia and Delaware.
Anybody on?”

Well?

Provo, Utah: Steve (W7VEW). comes forth
with:

“I've tried very hard to get the VHF boys on
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for the contest but had little luck.
Aw, ¢’'mon fellas.

“Our QTH is about forty miles south of Salt
Lake City and there is a 12,000 foot mountain
in the way of v.'ﬂrking a great many of the
fellows.

“My gear here is two ARC/5 transmitters,
two 522's; also 522 and ARC/5 receivers. 1
also have a Gonset Communicator and a mess
of ground planes.

Can’t say he ain’t trying, boys.

“We have ten fellows here with VHF gear
but they seldom get on, however TI'll get them
all on in December or die trying.”

Poor time for a FUNERAL, Steve.

Metamora, Illinois: From the cold. cold State
of lllinois, “Hod” (W9ALU). melts the ice
from his fingers, takes his pen in hand and
writes us a missive, which follows:

"I have made two changes in my Tecraft
144 Mc. converter which may be of interest to
the gang.

“The 6BZ7 cascode first RF stage was changed
over to a 417A grounded-grid by lifting all
connections from original circuit except plate.
Since the tube socket is correctly oriented, the
input coil is connected to cathode through a
hundred ohm resistor, paralleled by suitable
capacitor, One heater is grounded and the other
is fed 6.3 through rf choke. A small copper
shield separates input and output. The grids
are grounded to this shield.

“The second change resulted in a change-
over from pentode mixer to triode connected
6CB6. The screen grid and suppressor are con-
nected to plate after dismmneuting screen drop-
[:ing resistor and by-pass capacitor. I also tried

igh-mu triode but with no results comparable
to low-mu. It is possible that by reversing the
socket a 6]6 could be used with even better
results.

“This second change came about when a
newly acquired KP81 was used as 14 Mc. IF
system. With my Tecraft with 417A front end,
the no signal noise was R5. A home-constructed
Wallman converter belonging to a good friend
had a R2 no signal noise level on the meter.
Upon reworking the mixer, the noise level has
dropped three R units and I can hear more
stuff even off ends of beam with BFO. Last
night (Nov. 23) WIGLR made similar change
with comparable drop in noise level.”

Very good information “Hod,” we haven't
checked this ourselves as yet, but will let you
know if we get the same or similar results.

Trumansburg, New York: W2SHT, Henry, is
trying to solve a problem for the VHF men and
has let us in on the following:
"I notice several fellows are eager to get
417A’s on but being as they are so hard to get
and expensive, I am working on a substitute.

My new converter (almost done) has two
6AN4’s ($2.50) each in a cascode, then the
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6AK5 amp and pentode mixed that I like and

works very well into a 6C4 cathode follower

output with the 12AT7 osc, multiplier included.

[ think that it will be comparable with the

417A’s not as expensive or scarce, and not as

critical. The x\'hu}::cmn'erter is built in a small
cabinet with power supply.

WE'd like to know how it comes along, Hank,
maybe you could write an article when tests,
etc., are completed.

"My rig is an 829B in a Millen VHF amp.
Converter is one that I cooked up using a 5670
cascode into a 6AK5 amp. into a 6AK5 pentode
mixer and a 12AT7 osc. multiplier. This outfit
works very well, it is in a miniEux 10x1kx1%. A

long John, Hi.”

Tujunga, California: A sunny Californian, Dan
Ross (W6SDW), comes through with some
contest suggestions:

“Our local ham group, the Sunland Tujunga
Amateur Radio Society, is mainly interested in
VHF contests. Although we do not score high,
we show up at every contest under the call of
one of the members.

Which member's call is being used in the
SSW Contest, Dan?

“A possible method of scoring has occurred
to me. If you count the number of points per
contact as distance (rounded off to nearest ten
miles, with a minimum credit of ten) divided
by thirty for six-meters, divided by ten for two-
meters, by seven for four-twenty and two-
twenty, by two for 1215, and by one for all

K2GLS ready to go.

higher bands, the contests would be equal for
articipants in all parts of the country. Book-
Eﬁeepiug would be simpler if the total mileage
on each band were divided by the band divi-
sion.

“Power multipliers should be given for the
QSO parties, but not for the sweepstakes.
Another multiplier of 3/2 should be given in




all contests for homebuilt gear, and 5/4 for

partially homebuilt gear (not including the

antenna ).”

Sounds good here Dan, how about the rest
of vou fellows, any comments?

Deland, Florida: Very seldom that we hear

from Florida but Gene (W4YGT), sent this
missive:

“We in Florida enjoy your VHF column in

CQ magazine very much; however, we think

Anybody for Utah on 6 or 2?7 W7QDJ of
Clearfield uses 5 over 6 over 6 on Two, 5-element
beam on six.

that you should also include our activities on
the higher frequencies.

Only too glad to do so Gene, if someone will

only tell us about your activities.

“Florida is becoming very active on two-
meters—the following stations are on the air
practically every evening: W4VXZ, George,
Deland, Fla., 144.00, A3, Horizontal Polariza-
tmn—“’«iDQT Cﬁlrge Orlando, Fla., 144.2,
A3, Horizontal Polarization—W4QN, Hal, Or-
lando, Fla., 144.2 NBFM, Horizontal or vertical
—W4TBH, Johnny, Orlando, Fla., 144.45, Gon-
set Communicator, Horizontal-W4QR, Deland,
Fla., 144.00, AS3, Hﬂrizuntal—\VLIY{M, Ivan,
Orlando, Fla., 144.2, FM, Horizontal -W4CSS,
Fritz, Orlando, Fla., 144.2, A3, Various an-
tennae—W4YGT, Gene, Deland, Fla., 144.00,
FM, Horizontal. Usual operating time is 9:00
P.M., EST.

“If and when you get ready for the Florida to
Maine relay, just let us know.

“Does anyone want Florida on 4207”
Thanks for all the information on the VHF

gang out your way, Gene. I take it that you're
ready for skeds on 420.

Providence, Rhode Island: “KC” (WIKCS),
finally broke down and wrote us a letter giving

us temporary heart-failure and then the urge
to strangle him when he came through with
details:

“Been meaning to do this lo these many

months, since CQ took on the ‘Big Change.’
“Well, finally did it, worked WOETZ last

night (Decembcr 4) beautiful signals too—got

your breath yet? Bill was driving up from Plain-

field, New Jersey to New Bedford, Massa-

chusetts. He was looking for you.

Where could I have been?

“While talking to Bill, T couldn’t help notice
how swell a signal his Gonset was giving me,
and Horizontal too. He's using a circular an-
tenna on his ten-meter buggy whip. There were
no complete or even bothersome wash-outs in
his signal and very little fluttering,

“Been on VHF since 1936, first rig was a
pair of O1A’s on Five Meters, and have finally
arrived in the top level after winning nine sec-
tion certificates in VHF contests. Is it time to
retire now?

Oh no, not that, “KC"!

“Anyone got ideas on how to get rid of those
TV oscillators on 220 Mc.? T want to put some
serious thought into that band.”

Tulsa Oklahoma: Wendell (W5SVKH) sez:

“Wanted to let you know that all is not quite
dead on VHF here in W5 land.
We were bf’gmmng to wonder, Sparky.

“During the month of November, conditions
on two-meters were stinko, but things seem to
be looking up in December. A{'tlwty is down,
however, and for this reason it is hard to check
on conditions. I have made a couple of contacts
with WOZ]B this month and of course local
contacts with W3NDE.,

“A word or two on the Tulsa trio on two
meters.

“WS5DFU bought the next to the highest
house in the city, in order to outdo the others
of our faithful few. He has not been Ettmg
too much done about getting back on t%\
and therefore cannot prove as yet that the
move is going to benefit him.

What these VHF men won't do, just to get

a good location, a good signal report, and
SOME DX.

“WS3NDE who has a rig capable of running
the legal input (without too much output) has
the big rig down while he is building up an
826 driver stage. He uses VT227’s in the big
final as grounded grid amplifiers. He is pres-
ently on the air using only his first buffer stage
consisting of an 829B. The lines (in the big
rig) plate, in the final are three inch diameter

copper Pl pe.

Get that big one back, OM, the boys in vyour
territory need to hear your powerful signal.

“W5VKH (that’s me) is still plugging along
with the 829B final, eighty watts input, sixteen
element colinear, fnrty-ﬁve feet high. I have
worked west to Buffalo, Oklahoma, (W5HCGH),
North to Conway, lowa, (WOGUD), east to

[Continued on page 113]
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7th Annual YL-OM Contest

Dates :

Eligibility :
Operation :

Exchange:

Procedure:

Scoring :

Deadline:

Awards:

Phone—Starts Sat. March 3, 1956, 1
p.m. EST. Ends Sun. March 4, 1956,
12 midnight EST.

CW—Starts Sat. March 17, 19056, 1
p.m. EST. Ends Sun, March 18, 1956
12 midnight EST.

All licensed OMs and all licensed
H-IAH.

All bands may be used. Cross-band
operation 18 not permitted.

QSO number, RS or RST report,
State, U.S. Possession, VE District,
Or country.

Call “CQ YL” or “CQ OM.”

One point is earned for each station
worked, YL to OM or OM to YL
only.

Phone and CW sections will be
handled as separate contests. Sta-
tions and multipliers will ecount only
once in each contest; example: 8

station contacted on phone may be

contacted in the CW portion of the
contest for additional eredit,

Add number of points and multiply
by number of different States, U.S.
Possessions, VE Distriets, and coun-
tries worked.

All phone contestants running 150
watts or less input at all times may
then multiply final score by 1.25.
AH CW contestants running 150
watts input or less at all times may
then multiply final score by 1.25.
Maryland and District of Columbia
count as one state,

For logs. Phone not later than April
1, 1956. CW not later tham April
10, 1956. Send logs directly to Gloria
Matuska, WIYBC, 2322 South Sec-
ond Ave., North Riverside, Illinois.
Silver cup to the YL and OM at-
taining the highest overall scores.
This can be a total of Phone and
CW scores, or may be obtained by
one mode of operation only if this
score is higher than any obtained by
both modes of operation.

Phone: Gold eups to the YLs and
OMs earning first and second places,
CW: Gold cups to the YLs and U"a'l-:
earning first and second places.
The winners of the highest score
cups are not eligible for any other
awards.

All winning contestants will receive
a certificate.

The highest q{nrlng contestant in
each district will receive a certificate.
The cups are awarded on a yearly
basis with a three-time winner ob-
taining permanent possession.

Monitored by
Lovisa B. Sando, W5RZ)J

Jicarillo Apache School, Dulce, New Mex.co

7th Annual YL-OM Contest

Time again for the increasingly popular YL-
OM Contest. As last year, the contest will have
separate weekends for phone and CW op-
eration. The phone section is scheduled for
March 3-4. The CW section will be held two
weeks later, March 17-18. You'll find lots of
the gals operating on these weekends so it will
be a fine chance to make contacts toward the
YLCC and/or WAS/YL awards offered by
YLRL. Rules are given in the separate box.

A YL Enters a Contest

Contests must be a cinch for the OMs—in
one way at least. Their wives keep the house-
hold running smoothly, often serve coffee
and/or meals in the Hamshack, and the jr. ops
are ushered safely out of earshot. But how
many realize what the YL runs into when she
enters a contest—especially if there is a jr. op
or two around?

WO9YBC, Gloria Matuska, has written this
version of what happens when a YL enters a
contest:

“It all started when a local club sponsored a

Enjoying the luncheon celebrating
their first year on the air are these
members of the Texas YL Round-up
Net. L. to r., seated: W5's LGY,
WXY, SYL, ZPD; second row: BDB,
KS5BNQ, WS5I0Z, ILO, RYX, YKE;
back row: PFU, Vesta Winters, YRT,
EGD.




WOZIWL, Martha, Shirley, licensed for 18 years,
is active on 80, 40, 20 and 10,

contest. We were to get as many contacts as
possible in a week’s time.

“CQ CQ CQ—my first contact was a VE3—
that looks good in the log anyway. I worked
till 3 a.m. Finally decided to get some rest as
the jr. ops would be up on sked. 7:30 a.m.
and I was back in the basement Hamshack call-
ing CQ. This was Sunday and the OM had
taken over. 1 had prepared the meals in ad-
vance and we had a quick dinner. This day
progressed FB.

“Monday and I was on my own. I sent my
daughter, Bunny, off to school at 8:30 a.m. and
rushed down to the Hamshack with a box of

A YL enters a contest,

toys and a bag of potato chips to entertain 3-yr.

old Skipper. To make sure he wouldn’t get into

mischief I locked both of us in the Hamshack
and put the Key on the operating table.

“Happened to hear a Canadian YL on 40
phone and while 1 was talking to her was 1n-
vited by another YL to join in a ragchew a
little higher in frequency. I had such a wonder-
ful time talking to the YLs I neglected to notice
what my son was doing. After separating about
a pound of tiny screws from the bag of potato
chips and picking up odd bits of chips all over
the floor, 1 hit my head on the vise of the
workbench and sat down and bawled for ten
minutes—my son joined in with some beautiful
howls. After 1 forgave him and tried to get
out of the Hamshack to make Bunny’s lunch,
no key. . ..

“We looked for it for about 20 minutes, all
the while I was getting more panicky imagining
all sorts of things. Skipper just didn’t remem-
ber where he had put it. Finally I found it—
without my noticing him he had slipped the key
under the receiver. But to my dismay I found
he also had filled the lock with tiny screws!
With the aid of a pick, screwdriver and a few
unladylike words, we got out in time to fix
lunch for Bunny.

“You might think that I would give up, but
| didn’t. After lunch and my jangled nerves
had settled down a little I thought I'd have
another go at it. So I carried down rugs and
blankets and, with crossed fingers, hoped Skip-
per would take a nap on a make-shift bed,
while mama talked to the Hams. Well, he was
tired, but the telephone kept ringing and the
doorbell, too, and each time he would get up
to tell me about it and each time it would be
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just a little harder to get him to go back to
sleep.

“Getting most of my contacts on CW 1
couldn’t have him interrupting all the time so
finally 1 gave in and said he could play on
daddy’s workbench—much to his delight. It
was not until later that I realized just why he
was so good. That was when the OM
(WI9ATW) informed me he’d prefer 1 did not
enter any more contests for a while—SKkipper
had poured lighter fluid in daddy’s tobacco!

“Incidentally, I came 1n second—the winner
had only 7 more contacts!”

IISWII

Long has the battle raged (verbally) over the
terms YL, XYL and such suggested others as
MYL, SYL, OG, Hamette, Hamess, etc. We
still concur in the majority opinion that a
licensed feminine radio operator should be
called a YL (Young Lady)—whether she be
single or married, young or not-so-young. It
has been the non-Ham wives of radio amateurs
who have objected to the tag XYL. Now we
have run across an abbreviation for these XYLs
that seems to us to be the perfect answer—
short, easy, and flattering. It is “SW" and
means “Sweet Wife”!! This “SW" abbreviation
already 1s in current use among the ZS amateurs

] T

and appears in print in the South African ama-
teur magazine YL Beam. With usage it could
easily catch on and spread throughout amateur
radio all over the world. How about it, gals
wouldn’t you be glad to be called an “SW”"
(Sweet Wife) instead of an XYL?

Texas YL Round-up Net

Members of the Texas YL Round-up Net
celebrated their first year on the air with a
luncheon at the Baker Hotel in Dallas on Nov.
19. The 13 licensed YLs attending included:
W5’s WXY, president; SYL, vice president;
LGY, secretary-treasurer; ZPD, publicity chair-
man; BDB, EGD, 1LO, 10Z, PFW, RYX.
YKE, YRT, K5BNQ. The girls changed their
net time to 0800 CST due to poor reception on
75. Also, for the YLs who work or go to
school, a net time will be held on 3880 kc.
Thursday evenings and a continuation of the
net started on 40 meters was voted on, to be
held on 7236 kc at 1000 CST on Thursdays.
YLs outside Texas are invited to join in.

The Texas YL Round-up Net started with
the idea of a YL club in Texas by Pat, W5TTU,
but the first meeting was unsuccessful. Then
the Dallas area YLs went on the air to organize

[Continued on page 114]
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“Mike” in each hand. W5TDM, lJan,
holds 36-hour old son, Michael,
born to her and OM WS5RHW on
Nov. 25. Transmitter is remote
controlled job, 60 watts, with a 2-
element colinear antenna 250-ft.
high (on top of the Fifth Ave.
Clinic in Ft. Worth), WS5RHW,
“Doc,” had remoted it from their
QTH but with Jan in hospital he
moved the control head to her
room where she enjoyed 10-meter
ragchews. Photo by WS5CRK.




RTTYers build. That i1s perhaps the most
outstanding characteristic of this particular
branch of amateur radio. Now, 1 don’t mean
that all RTTYers build their receivers and
transmitters. Very few amateurs of this day
and age build their receivers, but quite a few
still build their transmitters. RTTYers build in
addition their frequency-shift exciters and their
RTTY converters. This is good, because 1t 1s
with saddened heart that we notice so many
of the new hams coming on the air with com-
pletely store-bought gear, even right down to
antennas cut to the correct length. Well, those
fellows are missing an awful lot of fun. RTTY-
ers, in general, get just as much Kick out of
building their specialized pieces of equipment
as they do out of operating on radioteletype.
And they learn something by doing. The satis-
faction obtained when you have perking a piece
of gear that you've put together and made to
work vyourself can’t compare with just oper-
ating.

As mentioned last month, although this col-
umn is directed largely towards the potential
RTTYers, we will try to carry a bit of technical
dope for the fellows already on. For example,

AMATEUR RADIOTELETYPE
CHANNELS

National, FSK (mark frequencies; space
850 cycles lower) 3620, 7140, 27,200,
29,160, 52,600 kc

National, AFSK (2125 cycles mark; 2975
cycles space) 27,200, 147,960 kc call-
ing & autostart; 144,138 kc repeater
& duplex

California, AFSK 147.850 kc calling &
working

Washington, D. C. AFSK 147,960 kc call-
ing & autostart; 147,495 kc working

Chicago, AFSK (FM) 147,700 kc calling
& working

Detroit, AFSK (FM) 147,300 ke calling |
& working

New York, AFSK (FM) 53,160 kc calling |
& working:; (AM) 147,960 kc calling |
& working

as reported by

Byron H. Kretzman, W2JTP

9620 160th Ave., Howard Beach 14, N. Y.

this month’s feature is the converter built by
Al Witt, WI9KLB, of Chicago. Fig. I shows the
schematic diagram. As will be observed, this
converter is of the polar-type, with separate
mark and space channels following the 12AT7
cathode-coupled limiter. The input transformer
T1 is a plate-to-voice-coil output transformer
connected backwards to permit feeding the con-
verter directly from the voice coil circuit of
the receiver. A switch and .01 upfd. coupling
capacitor, C1, are provided for high impedance
input if desired. While Al used 1 h. toroids,
the readily available loading coil toroids, such
as described in last month’s RTTY column,
might be substituted; however, it 1s suggested
that W6LLDG’s article. “A Matched Impedance
RTTY Converter,” in the May 1955 RTTY
Bulletin be read very carefully.

Once the mark and space filters have been
tuned, adjustment of the converter 1s a simple
matter. With both mark and space gain con-
trols turned completely down, the polar relay
balance control R23 is adjusted for zero cur-
rent in the polar relay windings, as measured
at jack J3. Then feed both 2125 and 2975 cycles
(of the same amplitude) alternately to the con-
verter to determine which channel has the
lower diode current as measured by a micro-
ammeter plugged into jacks J1 and J2. Note
this value, and reduce the gain of the other
channel so that the diode currents are equal.
Simple, huh?

The accompanying photograph shows the
FM 2 meter AFSK set-up at W9KLB. The
panel with the four small knobs is the converter
unit. The extra jacks were left out of the cir-
cuit diagram for simplicity, in case you are
wondering. Notice, particularly, the layout of
the equipment. It's all enclosed, except for the
meters, when the doors are shut, yet the vertical
chassis type of construction makes tubes ac-
cessible from one side and the wiring from the
other. This I like.

LLast month some of the basic principles of
RTTY operation were discussed, together with
a rough outline of the technical regulations of
the FCC that apply to our kind of amateur
radio. For this month we will describe the vari-
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ous types of machines used by amateurs across
the nation. But—before getting started, let's see
if we can answer the $64,000 question, “Where
and how can machines be obtained?” Well, al-
most all the machines used by amateurs were
made by the Teletype Corporation, and were
those replaced by the owning system with newer
models. Now, don’t contact your local tele-
phone company or the Teletype Corporation.
They cannot, and must not, be bothered by in-
dividual requests or deals for machines. Those
companies that do (and they are not too many)
dispose of their old machines prefer to do it
through established channels. The RTTY col-
umn in the August 1955 issue of CQ listed a
few of these channels. If you are looking for a
machine, your best bet 1S to go to an active
R1TYer in your area. He can undoubtedly give
you the most up-to-date information on what is
available closést to you and from whom. Inci-
dentally, there are a féw fellows who rebuild
machines from junk: machines badly damaged
in shipment, fires, floods, etc. This is how some
of the later-model machines get into ham
hands. Again, they are not too many. Your local
RTTYer will know if such a source is near you.

RTTY Principles & Practice

Part 2—Machines

The Model 12 was the first Teletype machine
to be placed in general use by the radio ama-
teur. This venerable old clank 1s really rugged.
Some, after over 30 years of use. continue to
pound out copy consistently on the ham bands.
It is a “page printer,” which means that the
receiving mechanism types on a continuous (?)
roll of paper 82 inches wide. Type bars, simi-
88 o

C® e February, 1956

WA4HYE, Claytor
Radford, Virginia

Lake,

lar to a typewriter, are utilized. A motor,
preferably synchronous, is the source of
mechanical printing power. The keyboard, on
a separate plug-in base, also contains a motor
which drives the receiving and sending distribu-
tors. The printer uses six electromagnets that
require 300 ma. pulses, generated and distrib-
uted by the receiving distributor, for proper
operation. A seventh magnet (start) is used for
unlatching the distributor cam. Since all of the
magnets receive their current through the dis-
tributor contacts and the polar relay contacts,
the contacts are a prolific source of clicks and
radiated “hash.” Shielding all pulsed lines and
using R-C filters helps, but does not cure. Little
difficulty is experienced with noise when the
Model 12 is operated on v.h.f., but operation on
80, 40, 20, or 15 meters requires a rather ex-
tensive special treatment involving vacuum tube
kevers. (This treatment will be covered In a
later P.&P. section devoted entirely to the
Model 12.) Consequently, the Model 12 1s
found mostly on 2 meters.

The Model 14 appears in four varieties; the
Sending-Receiving Teletypewriter, the Reper-
forator, the Typing Reperforator, and the
Transmitter-Distributor. The first and third
varieties have receiver selecting and typing
mechanisms employing type bars to print on
paper tape. The first prints on a paper tape 38”
wide, while the third variety perforates as well
as prints on a tape about 11/16” wide. Perfora-
tion is simultaneous with printing, but six
characters ahead. “Chadless™ perforating per-
mits printed and perforated characters to oc-
cupy the same part of the tape, as the punch-
ings (chads) are not completely severed from
the tape, but form lids attached at the leading
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edges.

The Reperforator perforates standard per-
forator tape, about 11/16” wide, via a select-
ing mechanism which positions punch levers
instead of code bars as in the first and third
varieties of the Model 14. After positioning, a
perforating blow is delivered from a cam on
the main shaft of the unit.

The Transmitter-Distributor consists of two
main parts; a tape transmitter and a commuta-
tor-type of distributor. The tape transmitter
“feels” the standard perforator tape, about
11/16” wide, to set up the code combinations
to be transmitted while the distributor sends
out the mark and space signals in proper se-
quence and at the correct speed. A single self-
contained motor i1s used to drive both the
transmitter and distributor.

Very few of the Model 14, of any variety,
are found in ham hands as this model is still
in current use by many wire services. The
Reperforator is good only at the 60-speed (am-
ateur standard), while the other three varieties
may be operated at 75-speed.

The Model 15 (Signal Corps TG-7A and
TG-7B) i1s a sending-receiving Teletypewriter.
The receiving mechanism is similar to that of
the Model 14, but it is a “page printer.” The
paper is stationary while the type bars, in a
carriage, are moved from left to right while
printing. Automatic carriage return, when the
right edge of the paper is reached., and line
feed may be had. The keyboard is like that of
the Model 14. The Model 15 is a large, rugged
machine capable of 75-speed operation and is
still 1n current production and wide use, con-
sequently few are available to the amateur.
Occasionally, rebuilt machines of this type be-
come available, but at a rather high price.

The Model 19 is a combination of the Model
|5 page Teletypewriter with a tape perforator-
transmitter attached on the same table. As
with the Model 15, the 19 is in current produc-
tion and use, therefore practically none are be-
ing used by amateur RTTYers at this time.

The Model 26 is a page-printer type of ma-
chine with a keyboard for sending. Unlike the
Model 15, but like the Model 12, this machine
has a paper carriage that moves as it prints.
Also, no typewriter-style type bars are used.
Instead, small movable type pallets are carried
by a type wheel and are individually hit for-
ward for typing by a hammer or striker arm.
. So that the completed typing can be more easily
observed, the type wheel is made to rise for
each character. The kevboard mechanism is
similar to that of the Model 14 and Model
15; however, the Model 26 is designed for
60-speed operation only. It is a much smaller
and lighter machine than either the Maodel
12 or Model 15. Like the Model 15, it is
a “‘single-magnet” machine which results in
essentially noise-free operation. Its mechan-
ical noise i1s quite low, too, which i1s very im-
portant from the XYL's point-of-view. (That’s
90 e
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why my Model 12 is in the cellar. It woke the
baby once!)

Fortunately, for us, the Model 26 is being
replaced by many services, therefore this ma-
chine has become increasingly available, par-
ticularly on the west coast.

The Model 28 is strictly “Cloud 9,” as far
as hamming goes. This is the latest and most
modern Teletype machine, designed for 60,
75, and 100-speed service. If you work a sta-
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tion using a Model 28, the fellow undoubtedly
is in or doggone close to Chicago!

Tape equipment available, besides that al-
ready discussed, are the Model 21 A and Model
400 typing units, and the 1A Tape Transmitter.
The Model 21A prints on a narrow (about 38”)
tape and is operated entirely by means of
solenoids. It is a very compact unit, but does
not have a built-in distributor, as it was de-
signed to operate in banks from a single gigantic
master distributor. The 400 has its own dis-
tributor. However, these are not as plentiful
as the 21A. The 1A Tape Transmitter has no
distributor, either, but several arrangements for
use with the Model 12 keyboard-distributor
and the Model 26 make this readily available
unit very useful. These arrangements will sub-
sequently be discussed in a later section on tape
gear.

Fig. 2 graphically illustrates the signal code
used in teleprinter transmission and shows the
corresponding perforations in tape. The black
portions of chart indicate mark, or current in
a d-c loop circuit. The smaller holes in the
tape are used to engage a sprocket, in tape
transmitters, which feeds along the tape from
character to character. Five “sensing” pins feel
for the holes and whenever one is encountered,
a contact is closed, thereby transmitting a mark
through the associated distributor.

The preceding description of teleprinter ma-
chines has been necessarily brief in order to
give a general, over-all, picture of the various
pieces of equipment that are around. Subse-
quent parts to your “RTTY Principles & Prac-
tice” will describe in more detail those ma-
chines in common use by the RTTYers, start-
ing with the Model 12. Photographs, wiring
diagrams, hook-up data, and other pertinent
information will be included.

Narrow Shift

Our Washington correspondent reports a
rather poor job of commenting on DOCKET
NO. 11501. Two days prior to the deadline for
filing there were a total of six comments filed.
What happened? Did the “original and four
copies required” scare some of us off? We
understand that most of the comments filed
were favorable, though, so perhaps by the time
this appears in print we will have a change in
regulations. For the benefit of those who
haven’t been following this narrow shift busi-
ness we suggest that WOBP’s article on narrow
shift in the December 1955 issue of CQO be
read.

Across the Nation

The photo of W4HYE shows the Radford,
Virginia, radioteletype station of Graham
Claytor. With 5 acres for antennas, Graham
has a three-wavelength rhombic on 20, a long
wire on 75, doublets on 40 and 15, and a 10-
over-20 three-element beam. A kilowatt is
available for 75, 20, and 10 meters. The 32-V2

iV
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Al Witt, WIKLB, Chicago 2-Meter FM RTTY Station

has been modified for FSK. Terminal Units
are of the W2PAT and W2BFD type. Graham
usually spends the winter in New York City
where he operates W2MYL on 2 meter AFSK,
with an antenna 16 floors above the street. His
son is W4UGO, another RTTYer from
Roanoke, Virginia.

W2IRT in Yonkers, New York, says that
with so many fellows just getting started in the
Westchester area, there is a great need there
for an audio frequency standard. He thinks
we should publish an article describing how to
build a 425 cycle tuning fork standard, like
W2JAV’s or W2BFD’s. (One is in the works
now, OM.) A new RTTY station in the West-
chester area is K2ZERA, the Bronxville (N.Y.)
Radio Club. This station is on 2 meters with

[Continued on page 111

RTTY DEMONSTRATION
Chicago Suburban Radio Association
Broadview Village Hall
Broadview, Illinois
Friday Evening, FEB. 3, 1956
WOSPT, WOIBT, WO9BGC
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Reported by
Walt Burdine, W8BZCV

RFD 3, Waynesville, Ohio

Allan Deets, W7WOQ, 2107 Eld-
ridge, Bellingham, Washington. Al
takes over control of the T.A.N. one
day a week. His station is a Viking
Ranger and an $X-71. Al's favorite
Band is 40 cw. photo by W7VCB.

The cool crisp nights of February are upon
us and the long winter nights are becoming
shorter. DX is rolling in from all countries, the
rig 1s all set for a nice long ragchew, and most
of our good New Year’s resolutions are acting
as a millstone around our neck. We resolved
not to be a DX HOG' this year—to give the
other guy a helping hand—to follow all the
rules of the amateur’s code—to at least QSL
all cards received. Boy, we must have been out
of our minds to resolve a thing like that. As
Herb, VE6GK, an old friend of mine says, par-
aphrasing an old adage, “The Road To Waynes-
ville is paved with good intentions”, meaning
of course that the spirit was willing but the body
lacking. This year we can at least do good by
helping some ham get his rig performing better
or by helping some other person get a ham
license, possibly a handicapped person thereby
doubling our enjoyment of our wonderful
hobby.

| do believe that our hobby is the most en-
chanting and “equalizing” of all hobbies. Ham
radio can bring the prince and the pauper to-
gether as friends and international friendships
can prosper as a result of a QSO. We can bring
a smile to someone’s face by handling traffic
from a distant relative or friend. We can help
to save life and property in case of disaster. We
can further the advance of the electronic art by
our experiments and findings. This yvear we have
the opportunity of aiding in communications
from all participants of the scientific world that
are scattered over the world aiding the Inter-
national Geophysical Year experiments. There
are many ways we can help in the following

Ken Buskirk, KN6LIR, 4843 West Avenuve 1-4,
Quartz Hill, California is shown above. Ken is
16 and a junior in high school. He will sked any
on needing California. He has trouble with the
QSL business of returns vs. those sent.
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Denny Whitney, WNBFNV, Dearborn, Michigan
seems to be doing alrinht with the 5-40-B and

his homebrew 50-watt transmitter. He is avail-

able for Michigan contacts. Denny says he really
likes the New CQ.

year to make the public realize the importance
of ham radio to our way of life.

We cannot expect the public to understand
our importance unless we are important. We
can not do that by useless bickering on the air
and through the pages of ham publications.
Ham radio is a brotherhood . . . let’s keep it that
way. If you don’t like your lot, get busy and
improve it—it can be done. Make your trans-
mitter better, improve the keying character-
istics, improve your keyving as well, put up a
more efficient antenna, don’t try to modulate
500% unless you can find a way to do it without
taking up more than your share of the band.
Keep in the band. Check your frequency. Check
your modulator to see that you are modulating
correctly. Monitor your keying and your modu-
lation. I am working on some simple test equip-
ment which you can afford, that will be built
rack-mounted and used to do the job outlined
above. These necessary pieces of equipment will
appear from time to time in the Novice column.

This year, plan on using the very high fre-
quency bands some of the time*. This will
relieve the crowded conditions in the low fre-
quency bands somewhat and help to get occu-
pancy on the higher frequencies. You will
appreciate your part of ham radio more by
doing this. If the ham population in your state

*Fd. note: We just received word that VS6DS (Hong
Kong) is hearing W1l's, W2's, & WO's on Six!

is small, try to operate as many bands as pos-
sible. We could use more VHF activity in the
Mid-western and Western states. Our findings in
this interesting field are helping to understand
the ways of propagation in the VHF radio serv-
ices. This should be a good year for the hams.

Nets

Any novice or teen-agers net will be an-
nounced in the columns of Novice Shack. 1f you
are the NCS on a novice or teen-agers nel
please drop the dope to the editor of Novice
Shack at the address under Help Wanted or that
at the top of this column. Thanks.

Two new nets recently formed are announced
this month. Ken Williams, W41HB, Auburn, Al-
abama announces the AENT (Alabama Emer-
gency Net T). The AENT meets on 3910 kc
every Monday, Wednesday, and Friday after-
noon at 1630 CST: On Saturday at 0800 and a
business session on Sunday at 1400. The AENT
is a teenager’s net although anyone with traffic
1s invited to call in. W4AVX is net manager and
any questions should be sent to him. Thanks,
Ken.

The only active net for the teen-age set in the
Northwest is called the T.A.N. or Teen Ager's
Net. It was formed about a year ago to help
the beginning amateur to become familiar with
net operation and also to handle any traffic to
all parts of the United States, its possessions
and Canada.

To get on the roll call a prospective member
must check in on at least three days of any
week. An old member may be eliminated if he
fails to check in at least five times a month.

There are now about 40 members scattered
throughout Washington, Oregon, Idaho, British
Columbia and one member checks in from Cali-
fornia. Officers are elected for the period of the
school year. The business manager is Lee Ware-
ham, Pt. Angeles, Washington. Mary Klock,
W7QWX, Troutdale, Oregon puts out the
T.A.N. newspaper which sells for 75 cents for
the school vyear.

The T.A.N. meets regularly throughout the
school vear at 1600 Pacific Standard Time
Monday through Fridays. The frequency is
3815 kc. We are looking for traffic and anyone
iIs welcome to check in the net at any time. This

announcement was sent in by Ken Bale,
W7IVCB. Thanks, Ken.

Meeting of Six-Meter Men

Most of the active six-meter men of Cincin-
nati, Ohio met at the home of Paul Gunther-
Mohr, WS8QIS of Kenwood and the main topic
of conversation was, of all things, ham radio—
mainly Six Meters and the conversation mainly
concerned the BC-1158 surplus transmitter and
modulator. A meeting of minds on a subject is
a good way to get all of the ideas about the
subject, and some good i1deas were exchanged
on the BC-1158. Those attending the meeting
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Gene Unfried, W9ITV,
MclLeansboro, Illinois
runs a VF-1, Globe Scout
and 5-38-B receiver.

werce:

WEPCK, WSHQK, W8ISW, WSFXK, WSPLB,
WS8FTG from the Cincinnati area and W8ZCV

WSEQIS, WSBQIN, WS8SVU and son

and W8INQ and XYL Edith. We really had a
good time and Paul and Fran, and two daugh-
ters, Ruth and Paula were what I would call
perfect hosts. Six-meter activity will be im-
proved by that meeting.

I have received a number of letters asking
that the Novice Shack ask a couple of questions
each month. I am trying to give you what you
want to see in this column as long as it is good

W ASEES W

Just to show vou that Sandy likes ham radio
and wants the OM Bill, WNICWO of Stonington,
Connecticut to knock the N out we present the
second op WISANDY age 7. Sandy likes two
meter phone. Sandy is a technician in the K9
corps | guess. Well dog-gone. Note the phones.

for amateur radio and I think this idea is a
good one. (Any more?)

A. Can an amateur radio station be operated
by anyone that does not hold a license? Anyone
can talk into a microphone if the station is
operated by a licensed operator. Only those
authorized by the Federal Communications
Commission can operate an amateur radio
transmitter, and then only to the extent of the
license of the licensee. A ham holding a Gen-
eral Class license cannot operate the station of

94 e CQ e February, 1956

a Novice except in the Novice bands, with
Novice licensee privileges. The holder of a
Commercial Class license cannot operate an
amateur station, unless he also holds an ama-
teur license.

B. Under what conditions may a Technician
Class licensee operate a transmitter without
crystal-controlled transmission? A Technician
may use all amateur privileges above 50 Mc
except that he may not operate within the ama-
teur frequency spectrum of 144 to 148 Mc. The
Technician can use vfo and he can also run a
kilowatt of power if he so desires. He must have
accurate means to measure the power input to
Lhe final amplifier, as must the General Class
am,

Receiver Preamplifier

Another batch of letters have been asking for
an r-f amplifier (preselector) to put ahead of
the inexpensive receivers to increase their sensi-
tivity. . . . here’s your answer. This unit will
also increase the signal input of the better re-
ceivers. With the 15-meter converter described
in the Novice Shack for November (coil data
in October), and this preselector, signals were
received better than ever before at this QTH,
using a BC-946 receiver as the tunable i.f. The
converter used a 20-Mc crystal for the oscillator
of the converter.

Circuit

The circuit of the preselector is simplicity in
itself and will make a valuable addition to the
hamshack of any ham station. The gain of the
one tube is plenty to *“soup” up any of the
smaller receivers used by beginners. Careful
and neat wiring will improve the operation of
this unit. Most of the parts for this unit are
available in the junk-box and it can be built on
a chassis, or you can use a Bud Minibox (CU-
2103 or CU-2104). This will make a neat look-
ing accessory for the hamshack.

No construction data will be given as the
constructor will likely wish to use his own ideas
in construction of the unit. Keep all leads short
and make neat well-soldered joints. Grid-dip
check all coils with the 6AKS tube in the
socket. Tune to about 21.200 Mc and if the
pre-amp oscillates, put a shield through the
socket across the center post of the seven-pin
socket and between pins 4 and 5 (do not short
pin 5). Make this shield of flashing copper.

The power required is 6.3 volts at 175 ma.
and a plate voltage of 150 volts at a maximum

Parts List

L2z — 16 turns #22 enam-

Ci, Ci—10 ppfd mica con-
eled wire close wound.

denser.

Cz, Ca3, Cs — .01 ufd ce-
ramicons

Ri1 — 150 ohm 1 watt.

Rz — 33,000 ohm 1 watt.

Ra — 1,000 ohm 1 watt.

Li — 4 turns insulated
hookup wire at ground
end of La=.

L3 — 16 turns #22 enam-
eled wire close wound.
L4 — 4 turns insulated
hookup wire wound on
B plus end of coil La,
All coil forms are Na-
tional XR-50 or available
substitutes.




B+ 450V

Preamplifier circuit. Alternate input coil below is
for coaxial feed line.

of 20 ma. This can be obtained from most re-
ceivers or from a small power supply (I prefer
the small, separate power supply).

Putting the AT-1 on 6 Meters

After writing the Novice Shack for six
months, I have found that the transmitter used
most by newcomers is the Heathkit AT-1. This
little transmitter is a complete c-w set, with
power supply in a neat cabinet approximately
7x13x8 inches in size. The tubes are a 6AG7
oscillator-multiplier feeding a 6L6 amplifier-
doubler, and a 5U4G rectifier.

Bob Simon. WS8QLO, of Detroit asked me if
I could convert the AT-1 to operate on Six
Meters, so I built a prototype and converted 1t
to work on Six Meters before trying the A7-1.
It worked very well.

While the power output of the converted

P

Underside of AT-1 converted for
Six. Note mounting of six-meter
tank coil and output link.

AT-1 will not compete with the kilowatts, 1t will
afford a lot of pleasant contacts on this un-
crowded band and it will act as that first trans-
mitter for all the former novices that have grad-
uated to the Technician Class license. The grid
drive is enough to permit the A7-/ to be plate
modulated. Next month I will give you the dia-
gram of the modulator used with this conversion.

Converting the AT-1

The biggest job of the conversion is acquiring
the 5-position switch sections to fit the original
switch index. I could not get switch sections to
fit the index so I replaced the switch with a
S-position 2-pole (shorting-type) switch. If you
wish, you could remove the set of coils for a
band you do not use, and replace them with the
six-meter coils, thus saving the trouble of ac-
quiring a new switch. With a new bandswitch,
switching all bands from 80 Meters to 6 Meters,
the output would be from 7 to 11 watts. The
AT-1 doubles on all bands except 80 Meters.
The crystal can be 8.35 Mc to 9 Mc, but a little
more drive can be obtained by using a 25-Mc
crystal, which costs very little more than the
8 Mc crystals.

The only change made in the under-chassis
wiring is to change the 47,000 ohm screen drop-
ping resistor to a 2-watt, 22,000 ohm resistor.
This will give more grid drive.

A new oscillator coil is made from a piece of
B & W 3006 (or Air Dux equivalent). Make
this new coil of 7 turns and mount as shown in
the picture. Make a new final coil of 4 3/4
turns of B & W 3009. Wind a 3-turn link of
insulated wire on the ground end of the coil and
mount as shown in the picture. Extend the link
leads to a crystal socket (or one of your own
choice) and mount this socket on the back
apron of the chassis. Use this output socket to
feed a good 6-meter beam and by that means
you can effectively increase the output of the
r-f power.
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Top view of converted AT-1.
Extra oscillator coil (above, near
rectifier tube) and A-meter tank
coil (below switch) are simply
connected to extra positions pro-
vided by a 5-position bandswitch.

If you should need to buy a new 6L6 tube,
you might get a 1614 instead, as it is a special
r-f rated 6.6 and appears to work better in the
6L.6 socket, though the difference in output is
not noticeably greater than with the 6L6.

| sure hope I can work some of the 76 people
that went to the trouble of writing me after 1
mentioned in the November CQ converting the
AT-1 to Six Meters. 1 am taking this way to
answer those letters and I'm sure you will for-
give me for not answering each letter person-
ally. Thank you for the letters as that is the way
that 1 can tell if you are interested in the VHF
bands. Let’s get going now and this summer I'll
work you on Six!

Letters To The Editor

An air letter arrived from F. Allan Herridge,
G3IDG, 95 Ramsden Road, Balham, London,
S.W.12, England bearing these good tidings for
some more of our novices. Here is the letter.

“Dear Walt: I'm a keen follower of your
novice columns in CQ each month, despite the
recent increase in the price of the magazine, hi!
Thought you and your readers would like to
know how the N’s and the KN’s have been
coming through on the 21 mc band recently.

I'm sure lots of G's don’t know about the
novices who live in the 21 mc. phone band. Of
course, there are the exceptions, who work
right up on 21,000 ke and catch the novices
who lurk about as low in frequency as they
possibly can in the hope of snagging some DX.

I haven't worked any novices as yet, although
I've put up a dipole directed on the states. My
power is only 10 watts though (as it is on all
bands, 160 to 10) and I doubt if QRP would get
through the phone. I have two crystals in the
novice band—21.217.5 and 21.232.5 ke, and the
rig is a 6AG7 CO into a Mullard QVO4-7.

Between the 23rd and 30th of October the
following novices were logged here on the HRO-
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MX: KN2MH], KN2MUS, KN20UM,
KN4DFR, KN4ECS, KN4EMV, KNOYAMT,
WNI1EGS, WNIFKU, WNIEHQ, WNIEND,
WNIEVN, WNIGDE, WNI1GTO, WN4CEQ,
WNIOOPD, WNSUKG, WNIFFV, WNIEOA,
WNI1GZR, KN20DC, WN3BWU, WN3D]W
and KN5BMX/5.

I imagine some of these boys would like to
know their signals are getting over to G-land.
I hear them working each other and perhaps
because no one answers their calls they think
their rigs are not getting out to DX.

[ will keep trying for WN/KN KSOs when-
ever the band is open. Best times for G QSOs,
[ suggest, are as follows:

Mondays to Fridays. . . . Before 1500 GMT:
between 1800 and 1900 Saturdays and Sundays.
. . . Before 1400 GMT; between 1800 and 1900
GMT.

These times are, generaly speaking, outside of
our TV hours and will find many more G’s on
the air than at other times. G’s are licensed for
a maximum of 150 watts (cw only for the first
vear) and we have no novice license over here.
[run QRP just for the fun of it and have 24
countries worked since September 1951 when I
first came on the air, Best DX all on 10 is W1,
W2, HZ, and ZC4 all on cw with an indoor
dipole. Have 146 countries heard on 10 since
1945.

I will try and pass the word around via our
Ham mags and get the G's to look out for the
novices on 21 me. DX with a maximum of
sixty watts shouldn’t be too difficult! 73 and
the best of luck, Sincerely, Allan.

Editor’s note: The maximum power for the
novice is 75 watts, Allan and I wish to express
my thanks and the thanks of my readers to
you for the letter. Good luck to your QRP
station. Wallt.

From Bill Turner, WNSEYP, 111 Carter
Street, Beckley, West Virginia. Hi Walt: Glad to
see CQ enlarge, I think it is worth all of the
50¢. Well the rig here is an AT-I and an
S-40-B. My bets DX is KN6, I have worked all
call areas except 7. The states total is now up
to 30. I am going for my general in December,
as are FCU, ADD, DJW and CUK. How about

a novice contest? 73. Bill.

Manuel Greco, (15), KN2LFG, 14 West Gar-
field, Atlantic Highlands, New Jersey writes:

“Dear Walt: I just thought I'd drop you a
line to tell you of the activities of KN2LFG. I
have been on the air for four months of the ten
months I've had my license. I've had nice QSOs
with 10 states. For the first three months I
used a homebrewed 6L6 one tube rig running
10 watts input. I worked 5 states with this rig
on 80 cw. Then my rig broke down and I just
couldn’t get it going any way at all. About two

[Continued on page 98]




PX1EX—~ANDORRA
[Continued from page 55]

On 7 Mc., it was possible to contact W1, 2, 3
and 9 under somewhat more difficult conditions.

On 3.5 Mc. the only DX that was made was
with FA.

Weather conditions were quite variable. We
had sunshine, rain, snow, hail, high winds and
fog. On the afternoon of the 11th we had to
suspend operations in order to secure the tents
which were threatening to blow away in the
65 mph gale. During the night of the 12th
operators returning to camp were forced to
use a compass to find their way through a fog
thick enough to spread on bread. On the first
night the thermometer went down to 25° F in
the tents!

The weather forecast being rather discourag-
ing it was decided to take advantage of a bit
of daylight on the 13th and break camp. After
a last QSO with F81J a QST was sent out at
4 p.m., GMT informing all stations that
PXI1EX was QRT for 1955.

The equipment was then taken down to the
nearby home of Fra-Miquel where a final ban-
quet was organized, presided over by PX1YR
who had come to join us.

On the morning of the 14th, after the equip-
ment had been loaded up, the cars formed a
column to return across the frontier. It had
been a wonderful week spent out in the open
air with everyone in the best of spirits and
during which the best “ham spirit” never ceased
to rule. All of the operators took their turns at
the key or microphone and the success of
PX1EX was without a doubt based upon the
cooperation of each man.

Everyone did their best to make the most
QSO’s in an effort to satisfy the greatest number
of stations possible. Who knows, maybe in
1956 we could do better? All stations who
contacted PXI1EX can rest assured that they
will receive a QSL so they can better their
scores in the various contests now going on.

Finally, we want to thank the various official
departments with whom we were in contact and
whose friendship and understanding contributed
to our success.

Equipment Used

A Telerad HF-204 30 watt transmitter with
5763 crystal oscillator and 807 final, modulated
by 26L.6’s, with four crystal frequencies avail-
able was powered by 12 volt rotary converter.
A ground-plane vertical was used for 14 Mec.
with radials at 45’ and fed by 52 ohm coax.
On 3.5 and 7 Mc. the vertical and radials were
connected together and operated against
ground.

The receiver was a 1938 HRO powered by
a Mallory Vibrapack and connected to a long
wire. A crystal converter was used for 14 Mc.
For 144 Mc. a 6J4 converter was fed into the
{}{RO and the antenna was a 4 element yagi

eam.

World Globe

By special arrangement with C. S. Hammond
& Co., world-famous manufacturer of class-
room and professional maps, CQ can now
make available to its readers this 18” world
globe at a fraction of the cost of similar globes.

The accurate, detailed full-color map 1is
printed between two layers of tough vinyl
plastic and arrives at your shack in a collapsed
condition. Any high grade of air will suffice to
expand it to a beautiful, virtually indestructible
globe which sits handsomely on a wrought-iron
stand with gold ball feet . . . a proud addition
to any hamshack, living room, club room, of-
fice, library, school, etc.

Easy to inflate and assemble. Can be de-
flated for easy storing. Durable surface can be
marked with china-marking pencils, showing
DX worked, Zones, etc.—easily erasable.

CQ-2

CQ Magazine
67 W. 44 5t,,
New York 36, N. Y.
Gentlemen:
Please send me (postpaid) the CQ World Globe

plus a one year | | new [| extension subscription to
CQ. | enclose [ | check [[] money order for $19.95.

.........................................................................................................................

N.Y.C. residents add 39 sales tax



[from page 96]

weeks ago I was loaned an AT-1 and since that
I have picked up 5 more states on 40 and 80
meters. I spent three months to get five states
and then in two weeks I worked five more
states which leads me to believe that high
power is the thing, at least a wee bit better
than the little 10 watter. The receiver here is
an 5-38-C that I won in a nation-wide contest.
Like most novices I have a gripe. Why do the
generals get in the novice bands and run 200 or
more watts? Shouldn’t they run 75 watts like
we have to and then we could work them all
better? I have nothing aﬁa'mst the generals, a
Eeneral got me interested in ham radio and
elped me out, but please remember we use
only 75 watts.

The chief interference here is from the tele-
vision set. It knocks out my receiver to 8 mec.
and so far I haven’t been able to find a cure for
it. I could use some help on that problem.

I am 15 and I have passed my technician
license test. I would like to see some technicians
on six meters. 73 es DX, Manuel.”

Frank Guadiosi, KN2OIL, 7014 Kessel

Street, Forest Hills, New York writes:

“Dear Walt: I have been reading the novice
shack for a long time and thought I would
write a letter. The rig here is a Heath-kit AT-1
running about 30 watts. The receiver is an
SX-99. My best DX is K6, I have worked 25
states and Ves 2 and 3. I work 80, 40 and 15
meters. I am always kidded about my call, they
call me the oily station. I will sked any one
needing New York for WAS. 73. ... Frank.”

Pfc. John H. King, KN5SBWR/S5. FIt. Det.

Ninth FId. Army, Exercise Sagebrush, Fort
Polk, Louisiana says:

“Dear Walt: I read with more than casual
interest KEDGW's letter in your November col-
umn. I think that the generals should stay be-
low 7150 and relieve the crowded situation in
the novice bands.

Another pet peeve of mine is the fellow that
insists on using a bug, and, in the majority of
cases, does a pretty bum job of using it. They
should, in my opinion, practice more with their
code oscillators insteacf of fouling things up
with their r.f. oscillations. Also, since they are
so proficient with their code speed they should

nd more time studying their theory and %et

eir general license so &ney can chew the fat
with more speed merchants than they will ever
find in the novice bands.

Walt I'm sorry I blew my top, but I had to
get it out in the open.

I have a 6L6 running 45 watts and due to
moving around I haven’t been able to get any
concrete results toward getting WAS. My re-
ceiving is taken care of with an AN/GRR-5
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and my usual S-38-D.

I would like to hear from any other of the
gang in “Sagebrush” and swap sad “war” stories
about life in the field.

Keep up the good work in your column, it
gets better every issue. 73. . . . John.”

Editor's note: Thanks for the kind words
John, and if this column is getting better it is
because you readers write and tell me all of the
news and ask for your ideas to be printed.

Donald R. Klos, KN9AXO, 543 Hermitage
Drive, Deerfield, Illinois writes:

“Hi Walt: I like the way that you are writ-
ing the novice shack. Keep up the good work.

I have had my ticket 3 months. In this time I
have worked 25 states with 18 confirmed.

My age is 14, and I am awaiting the results
of the test for the technician license. I will take
the general test before long.

The rig here is a Viking Adventurer, the re-
ceiver is an S-53-A. In the antenna line I have
a nice variety, a vertical, folded dipole, ground
plane and a long wire. That sure is a good way
to get fouled up, hi.

I would like to see more on the 220 me¢ band
since I'm interested in vhf. What do you say,

Walt?

Ed. note: I said “what do you want”? Be
watching, it shall come to pass.

I would like to make skeds with South Caro-
lina, Mississippi, Louisiana, all of the 1s and
7s needing Illinois, I sure need them. 73 fer
now. Don.”

“Mike” Allen, KN9AGU, 7528 Tripp Street,
Skokie, Illinois writes:

“Dear Walt: I'm writing to tell you how
helpful and enjovable the novice shack is to me.

I got my ticket last June and I now have
worked 41 states, District of Columbia, VE3 and
VP9. I operate 40 and 15 meters. Too many
novices aren’t taking advantage of the wonder-
ful DX band that we have in the 15 meter band.

I am 15 years old and a junior in high school.
I am using my dad’s (W9JGL) Viking Ranger
and his SX-71. The antenna is a 33-foot vertical
that I use on 40 and 15 meters.

I would like skeds with anybody in Maine,
Florida, Virginia, South Dakota, Maryland, and
Delaware. Thanks and 73. . . . Mike.”

Joseph Blinick. (15) K2ZKMF, 151 West 86th
Street, New York, 24, New York says:

“Dear Walt: I passed my general last June,
but I still am an avid reader of the novice
shack.

The rig here is a Viking Ranger that my

[Continued on page 106]
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Univac® offers permanent, secure, and rewarding positions to

FIELD LOCATION ENGINEERS with a college degree in a scientific or engi-

neering field and experience in electronics. Extensive electronic
background may substitute for some college. Many opportunities
Full salary while you re- for rapid advancement.
ceive excellent training on

These are permanent non-
travel positions.

complex computer circuits.

FIELD LOCATION TECHNICIANS Technical school background and prefer-

ably some experience in electronics. These positions can lead to
@ full engineering responsibility.
Excellent hospitalization : a s
=¥ Inturnnt:* s These are assignments with Univac installations—
’ 2 Univac I, Univac Scientific and File Computer
by company.
Send complete resume to
L

Regular merit reviews

1902 WEST MINNEHAHA AVENUE, SAINT PAUL W4
outstanding performance.

MR. D. A. BOWDOIN MR. JAMES WOODBURY
Dept. F-22

MR. FRANK KING
Dept. F-22
2300 W. Allegheny Ave.

Dept. F-22
1902 W. Minnehaha Ave. Wilson Avenue
Philadelphia, Pa. $1. Pavul W4, Minn. South Nerwalk, Conn.

s MINNESOTA
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Get Your 7-league Boots at ALLIED

We’re not really in the shoe business, OM—but
we can fit you with seven-league boots to help
you bag that exclusive DX. We've got every-
thing you need to keep way out ahead of the
pack 1n the big chase after those rare ones. ..
So, if your DX quota isn’t what it should be,
it’s high time you turned to the Amateur equip-
ment section of your Allied Catalog. You’ll
find absolutely everything
yvou need for bigger and bet-
ter DX. You can get your
“seven-league boots” on our
Easy, Easy Payment Plan
—and you can also take ad-
vantage of our stratosphere-
high trade-in allowance on
your old gear. Do it now. If
you haven’t our latest 324-
page 1956 Catalog, write
ALLIED RADIO, 100 N.
Western Ave., Dept. 16-B-6,
Chicago 80, Illinois.

3100 VOLT — 500 MIL
PLATE TRANSFORMER

s $39.95

Brand new Aeme Plate Trans-
former. Primary tapped for 98-
104-110-116 and 123 Vaolts — 60
Cyrle. Secondary J100-0-3100
Yolts A.C, @ 500 Mlls., Insulated
for 15,000 Volts with impregnated
mica. Balanced secondary wind-
ings. ° long x 8* high x TW"
wide. Shipping welght 60 Ibs
Cost the manufacturer for whom
they were made over £70 00 each.
DON'T MISS OUT ON THIS
SUPER VALUE.

APEPRS

RECTIFIER FILAMENT FILAMENT TRANSFORMER

TRANSFORMER $4.95
53'95 10 Volt center
2.5 Volt C.T. tapped — 10
—10 AMP. Sec- AMP secondary.

- ondary. Pri-
mary tapped
same as plate
transformer.
10,000 Yolt in-
sulation. 31"
long X
§ 0" high
x 3 wide

M Primary tapped
# same as plate

transformer.
& 10,000 Volt in-
8 sulation, Makes
| an excellent
« Auto-transform-
er. 4 long x
5%* high x 3*

RECTANGULAR OIL CONDENSERS

4 MFD.—1000 Volt.........$1.95 3 MFD.—2000 VYolt......... 3.50
8 MFD.—1000 VYolt ........ 3.50 5 MFD.—1000 YVolt............ 1.00
2 MFD.—/2000 Yolt........... 3.50

TERMS: 25° with order. Balance C.0.D. or payment in full

with order.

BOULEVARD ELECTRONICS, INC.
1229 W. Washington Blvd. Chicago 7, Il
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600W 813’s

[from page 25]
the tube and should be considered when design-
ing the screen supply.

Operation and Tuning

The initial tune-up is straight-forward. After
applying the filament and bias voltages suffi-
cient excitation should be applied to cause a
flow of about 15 ma. grid current. Excessively
high grid current should be avoided, particu-
larly during tuning and neutralizing. The am-
plifier 1s then neutralized in the usual manner,
starting with the neutralizers at minimum ca-
pacity. It is a good idea to check the neutraliza-
tion for all bands. Attention should also be paid
to the symmetry of the neutralizer positions. A
large deviation from a symmetrical setting may
indicate an unbalance or stray capacitance in
the r-f wiring.

Excitation should then be removed and the
screen and plate voltages applied at reduced
ratings. If the amplifier has no parasitics or
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Shielded 813 Xmi!r, rear view

self-oscillation no plate or screen current will
be indicated. The plate and grid tank con-
densers should be tuned throughout their
respective limits during this check.

The r-f excitation may now be reapplied and
the plate tank resonated with the swinging link
uncoupled from the tank coil. Plate and screen
voltages may now be raised to their normal
ratings. After loading the antenna with the
swinging link the plate resonance should be re-
checked. Any reactance in the antenna or trans-
mission line will probably cause a shift in the
resonance setting. C-2/7, in series with the link
output, should be adjusted to minimize this
phenomena.

Avoid running the amplifier for long periods
of time with no load, which will cause over-
heating of the plate tank coil.

Typical operational readings for phone are:

GrIQ CHITENL oo v i doss 25 ma.
Grid YIns . ... . o8k (=175 volts)
Plate voltage .. . 2000

Plate current .............. 300 ma.
Screen grid voltage .... 350

Screen grid current ... 80 ma. (for two tubes)




The time was never more

opportune than now for becoming

Use Your associated with the field of advanced

electronics. Because of military

Military emphasis this is the most

rapidly growing and promising

Training SP;'E"E ﬂf endeavor for the

young electrical engineer

or physicist.

Hughes-equipped
Northrop Scorpion
F-89D all-weather
interceptor.

‘ E.E.oo PHYSICS

Scientific GRADUATES

Staff Relations | , . 1
' with experience in

RADAR oo ELECTRONICS

or those desiring to enter these areas. ..

Hughes

Since 1948 Hughes Research and Development Laboratories
have been engaged in an expanding program for design,
development and manufacture of highly complex radar fire

RESEARCH AND control systems for fighter and interceptor aircraft. This re-
quires Hughes technical advisors in the field to serve com-

DEVELOPMENT panies and military agencies employing the equipment.

LABORATORIES As one of these field engineers you will become familiar

with the entire systems involved, including the most advanced
electronic computers. With this advantage you will be ideally
situtated to broaden your experience and learning more quickly

Culver City for future application to advanced electronics activity in either
Los Angeles County the military or the commercial field. _
California Positions are available in the continental United States for

married and single men under 35 years of age. Overseas as-
signments are open to single men only.

February, 1956 e CQ o 101



DX
[from page 69]
MP4/VS9, Aden VS9, Iraq YI,
Afghanistan YA, Iran EQ/EP,

Pakistan (West) AP, ALL UDSG6,
UF6, UG6. Kuwait, Qatar, Bahrien
MP4,

ZONE 22—Southern Zone of Asia. India VU,
Pakistan (East) AP, Cevlon 457,
Nepal, Maldive Is., Laccadive Is.,
Bhutan ACS, French India FNS,
Goa CRSB, Sikkim AC3.

ZONE 23—Central Zone of Asia. Tibet AC4,
Sinkiang Province, Tannu Tuva,
China . Province
only, Outer Mongolia, Inner Mon-
golia (except Chahar Province).

ZONE 24—Eastern Zone of Asia. China proper

except Kansu Province, Inner Mon-

golia except Chahar Province,

Manchuria, Hong Kong VS6, For-

mosa C3/BV1, Macao CR9,

Japanese Zone of Asia. Japan JA,

Korea HL, Ryuku Is. KR6, South-

ern half of Sakhalin Is.

LZONE 26—Southeastern Zone of Asia. Burma
XZ, Sitam HS, Cambodia FI8/ XU,
Laos XW, Viet-Nam XV/3WS,
Andaman Nicobar lIs.

ZONE 27—Philippine Zone. Philippines DU,
Guam KG6, Palau KC6, Caroline
Is. KC6, Marianas Is. KG6, Bonin
and Volcano Islands (Iwo Jima).
All 1slands east of the Philippines
west of Long. 163 degrees east.
North of Lat. 2 degrees North
and south of a line from 163 de-

LZONE 25

IT'S V & H FOR

BRAND NEW!

JOBBER STOCK — NOT SURPLUS

st g e R T SRS R LT $14.00
e e L PR M T
L R I P P A .sses 4.0
L, e T L S IO L 49.50
4-1,000A . Py e Wy . 105,00
BRI ...t rerrce st 26.00
VOI10A/32KEY .....civiveonns 17.50
All New ! Not Surplus !
Thousands other types in stock.

Write for those not listed!

YARIAC
NO. 220-C

7.5 A. MAXIMUM
0-130 V.A.C. 60 cye.
OUTPUT Excellent
cond. With polnter

) knob  and $ 99,50

B-1/16".

!
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VARIABLE YﬂLTAG! TRANSFORMER
POWERSTAT TYPE NO. 1126 NEWI

Input 115 V. AC, 50/60 cycles. Output veltage 0-135 volls gc
Maximum amps eutput, 15 amps. 2 KVA. Overall asize I-EIII

Complets with knob and scale,
deposit with order. Open accounts to rated firms,

\IAV & H RADIO AND ELECTRONICS SUPPLY o ..

2029-2047 W. VENICE BLVD. - LOS ANGELES 6, CALIF.

grees east, 40 degrees north to 131
degrees east, 23 degrees North.
ZONE 28—Malayan Zone of Asia. Malaya and
Singapore VS1/2, Indonesia, Brit-
ish North Borneo ZC5, Brunei
VS5, Sarawak VS4, Papua VK9,
New Guinea (British and Dutch)
VK9/1ZD, Solomon Is. VR4, Porl.
Timor CR1® and all islands be-
tween Lat. 2 degrees north and 11
degrees south and west of Long.
163 degrees east.
ZONE 29—Western Zone of Australia. Cocos
Islands ZC2, Christmas Island
ZC3, Western Australia, Aus-
tralian Northern Territory.
ZONE 30—Eastern Zone of Australia. Queens-
land, New South Wales, Victoria,
South Awustralia, Tasmania. All
Islands south of Lat. 11 degrees
south and west of Long. 163 de-
grees east.
ZONE 31—Central Pacific Zone. Hawaiian Is.
KH6. All VRI, VR3, KB6, KM6,
KX6, KW6, KP6, KJ6. All Islands
between Lat. 11 degrees south and
40 degrees north and between
Long. 163 degrees east and 140
degrees west.
ZONE 32—New Zealand Zone. New Zealand
ZL. Tahiti FOS8, Fiji VR2, New
Hebrides FUS8/YJ, Samoa KS6/
ZM6, New Caledonia FKS8, Pit-
cairn Is. VR6, Tonga VRS, Cook
I[s. ZK1, Niue ZK2. All Islands
south of Lat. 11 degrees south and
between Long. 163 degrees easlt
and 120 degrees wesL.
[Continued on page 104]

VERY HOT BUYS

SUPER HI

POWER KIT!
2350-0-2350 @ 350 MA
TRANSFORMER. Fril
110 V. 60 cye. All new
comporents. 12 Hy 300
MA 80 ohm 5 EKY

CHOKE. 8-25 Hy 80
ﬁhm 5 KV. CHOKE !
ea. 2 MFD 4,000

i o, $39-50

SUPER HI POWER
TRANSFORMER ALONE

Size: 8° high x 7° deep x 9° wide. NEW,

IN ORIGINAL CRATE 522.50

ONLY

NOTE : Send full amount
with order. Unless other-
wise specified. mate-
rial shipped via HHR
Express, shipping costs
'5 COb, Californiang add
33 3% sales tax. All liems
subject to prior sale.

Minimum order £5.00.

Send 309%

- REpublic 0215




10 ‘70 down...casy (erms

atl Burghardt Radio Supply!?!

Terrific Trade-Ins—As lib-
eral as anyone in the country
..and yours may be worth
more at Burghardt's. Trade-
ins vsvally cover down pay-
ment On your new gedar.

109, Down—Easy Terms
— 109, down lets you "take
it away.” Up to 18 months to
pay on balances over $200.
Burghardt's financing saves
you money—adjusts terms to
your budget. All time pay-
ments based on local bank
rates. Full payment within 90
days cancels interest,

HALLICRAFTERS SR-500

A complete 500-Watt package for only $149.50

down!

Here it is! A complete 500 watt AM, CW and 55B
station and that's not all . . .
$149.50 down and easy monthly payments of only
$62.79 per month for the next 24 months! Sound good?
Well, check the units below. They're packed with fea-
tures and they're available individually, tool

it can be yours with only

Model HT-30 Transmitter/Exciter—Only
18" x 934" x 12", this outstanding performer
provides not only the tops in SSB transmission, but
AM and CW as well. Stable . . . highly efficient

. circuit employs proven r.f. selective filter

system . . . built-in V.F.O. . . . provision for quartz
crystal.. 35 watts output SSB—P.E.P.—CW —AM.
® Bund:wdchrng 80, 40, 20, and 10 meters . . . front panel metering. ONLY $49.50

DOWN. $26.97 per month for 18 munIhL
Speedy Delivery—Per-
sonal Attention—No order
too large or small for per-
sonal attention. All inquiries
acknowledged and orders
processed day received.

Model HT-31 Linear Power Amplifier—Pro-
vides equivalent "talk power” of a one kw con-
ventional AM transmitter. Fully bandswitching . . .
80 thru 10 meters. Easy to drive, highly stable.
Power Input: 500-510 watts. Power Output: 330
& P.E.P. on B0 with slightly less on 10 meters. Drive
Power for 80 meter input: 10 watts P.E.P. maximum
on lowest frequency. Pi-network output . . . major
TVI suppression built-in... ONLY $39.50 DOWN.
$21.52 per month for 18 months.

SX-100 Receiver—This outstanding new receiver
is loaded with features: Selectable Sideband op-

eration . . . "Tee-Notch" filter for effective hetero-
dyne elimination . . . 50 kc. highly selective i.f.
system . . . crystal controlled second conversion
oscillators . . . gear drives on both main tuning and

band spreud dials . .
Nnt:h depth control for maximum null adjustment..
516 07 per month for 18 months,

. built-in crystal calibrator
.ONLY $29.50 DOWN.

OTHER POPULAR HALLICRAFTER UNITS IN STOCK

p ; SEDD . crcnnessia s $3149.95 SK-BS..coc000-s $119.95
or your money refunded =t $X-88........ .+ . $675.00 938D, cccsincncese $49.95 R46B SPEAKER. . $17.95

after 10 day ftrial.

TOP TRADE-INS—We have hundreds of standard brond pieces of equipment
LA AP T in our trade-in department and prices are realistic! Write for current bulletin.

. ; NEW CATALOG—The most up-to-date presentation of amateur equipment
' ) available. Chock full of gear and accessories. Write for your free copy todayl!

o ——— o ——— i —
1
"
-
| —a

rdt RADIO SUPPLY

P.O. Box 746, Watertown, So. Dakota ®* Phone 749

d grgh «a

| ]
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The ultimate in cast miniaturized units . . . pulse.
audio and transistor components treated with D
Encapsulating Compound (Patent Pending).

FREED Encapsulating Compound is a modified epoxy
resin based on Shell Epon 828 Resin. Tests show that
units processed with new material easily meet
the requirements of Specification MIL-T-27A

FREED Encapsulating Compound maintains its excel-
lent electrical and physical properties into the 200°C
range. adding a plus safety factor to every unit.

Compare the physical and electrical qualities of @
unit treated with FREED Encapsulating Cnmpuund
with any other similar unit on the market to-day and
be convinced of the superiority of units treated with
FREED Encapsulating Compound.

FREED TRANSFORMER CO., INC.

1706 Weirkield St., Breoklyn (Ridgewood) 27, N. Y.

V.H.F. AN/ARC-4 V.H.F.

Get on 2 meters the easy way!! 15 watts AM.—PLUS »

bullt-in receiver!! (See this month's “"CQ""—Nov. '55) Used
but excellent, less tubes, less dynamotor, with conversion
data for complete 110 V.A. C. Ill: wllh :tl M 522'95

10% x 19% .
BENDIX DIRECTION FINDER

12-tube Navigational Direction

Finder and communicstions receiver. 150 to 1500 Ke in 3

bands. 28 V. DC input. Jdeal for commercial navigation

on boats and planes. Complete installation comprises:

MN-26-C Recelver complete with 12 tubes ... . $12 95
L ]

MN 28Y Control bex, unit of MN 28 compass. New..... $5.75
46-ACJ UHF (ASB) RECEIVER

13-tube, double converslon recelver. Freq. range: 450-600
MC. Employs 446-A Lighthouse Tubes In KRF section, mixer,
and oscillator elreults. First IF freq. of 66 MC has 2 stages
of amplification; 2nd IF freq. of 16 MC has 4 stages of amp.
Two video stages fullﬂw 2nd detector. $7 50
Less Tubes ...
MD.7 MODULATOR: Provides plate and screen modulation
for any transmitter of the AN/ARC-5 equipmant “Hh 28
VDC plug-in dynamotor. Has tubes, mike xfmr, ampl.,
tone osc. xfrmr, push-pull mod. xfrmr, starting -H: $6 95
lwltchlnf relays, With schem. Excel. cond. 21 Ilbs.
CAPACITOR, Bplit Stator, 30-200 MMYF, per section, 6 KV,
working., air space—0.168", Mfg. Cardwell .. ... $14.50
POWER SUPPLY and modulator, MP-28. For TA-12 trans
mitter. Dynamotor rated: Input: 28 VDC/14.8A. Outpul
540V/450 MA. PP B70., new _$17.50
TU-6 Tuning Units for EC 875 transmitter. Brand New,
complete with case ... ey, B
Neise filters, Mallory NF1-1, 100 amp/35 vde .. s oee 31,00
Power Iupphr unit, navy l.ﬂI-E—EL-" Input: 115 var, 60 cy.
Output: 135 vde/10 ma. 90 wvde/Sma: 3 vde/360 ma., New,
complete with IIIIIII'E parts box. To be used with model TBX

control!!! Sjze:

MXN-26-C. remote control

railllo gear ... N I et ik it s £ 1 Y . 89.50
Coaxial switeh, 17 tmsluun. with type *'N* fittings. Type
SA-14/8PR-1 $27.50

Send M.O. or Check. Shipping Chgs. C.O.D.

COMMUNICATIONS EQUIPMENT CO.

Please note our new address
343 Canal St., Dept. ©-2, New York City 13, N.Y.
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[from page 102]

ZONE 33—Northwestern Zone of Africa.
French and Spanish Morocco
CNS/EA9, Rio de Oro EA9, Ifni
EA9, Tunis 3VS8, Algeria FAS,
Tangier CN2/KTI1, Canary Is.
EAS8., Madeira CT3.

ZONE 34—Northern Zone of Africa. Libya
SA1/2/3/4, Egypt SU, Sudan ST.

ZONE 35—Western Zone of Africa. French
West Africa FF8, Nigeria ZD?2,
Gambia ZD3, Cape Verde Is. CR4,
Liberia EL, Port. Guinea CRS,
Sierra Leone ZDI1, Togoland FD4.

ZONE 36—Equatorial Zone of Africa. Angola
CR6. Spanish Guinea EAQ, Cam-
eroons FES8, French Eq. Africa
FQS8, Belgian Congo OQS, Ruanda
Urundi OQ®, Northern Rhodesia
VQ2, St. Helena ZD7, Ascension
Is. ZD8, Sao Tome and Principe
CRS.

ZONE 37—Eastern Zone of Africa. Mozam-
bique CR7, Kenya VQ4, Uganda
VQS5, Tanganyika VQ3, Nyasaland
ZD6, Ethiopia ET3, Somaliland
I5/MD4, FLS8, VQ6, Eritrea ET2,
Zanzibar VQI1, Socotra Is.

ZONE 38—Southern Zone of Africa. Union
of South Africa ZS, Southern Rho-
desia ZE, Swaziland ZS7, Basuto-
land ZS8, British Southwest Africa
ZS3, Bechuanaland ZS9, Tristan
da Cunha and Gough ZD9, Bouvet

Is.
ZONE 39—Madagascar Zone. Madagascar
FBS8., Reunion Is. FR7, Seychelles

VQ9, Mauritius VQS8, Aldabra Is.
VQ7, Chagos Is. VQ8C, Comoro
Is. FB8, Marion Island ZS2, Heard
Island VK1, Kerguelen Is. FBS.

ZONE 40—North Atlantic Zone. Greenland

OX/KGI1, Iceland TF, Spitz-

bergen, Franz Josef Land, Jan

Mayen Island.

Honor Roll Endorsements
(To December 15th, 1955)

WIFH 40-265  KV4AA  39-250 W9FNR  38-175
W6VFR  40-261  W2QHH 39-233  WSFXN  37-190
W6SYG  40-257  WIHX  39-231 W3WU  37-173
WEAOA 40-256  WSHUZ 39-231  WOWCE  37-166
W8PQQ  40-255  WBUAS 39-224 WOANF 36-176
W6MEK  40-254  W2HZY  39-223  K2BZT  36-163
W6SN  40-253  W3KDP  39-218 WIJDE  36-158
ZL2GX  40-251  WéDI 39-216 W6WWW 36-108
W6ADP  40-248  W3DKT  39-216 K2GMO  35-162
W3JNN  40-246  WBKPL  39-200 W6ZZ  35-146
W6EBG  40-245  W2GVZ  39-198  ZL3CP  35-128
WSKC  40-236 WIKFV  39-194  W2HAZ 35-116
VK2ACX 40-233  OE3WB  39-193
W6TI 40-230  W6TXL  39-185  PHONE ONLY
W6NTR  40-218  WQ@QVZ 39-180
W6LN  40-207 K2GFQ  39-172  WéDI 39-215
W7ENW  40-193  W9ALI  39-151  W6VFR  39-188
W6PH  40-173  W5KUJ  38-200 W6AM  38-192
W6ID 40-168  W4EPA  38-182 W3INN  37-214

Last complete HONOR ROLL appeared in the January issue.
Next complete HONOR ROLL will appear in the May issue.




CQ, THE RADIO AMATEURS’
JOURNAL

by well-known Hams and authors from
around the world

New formar, new cover, new material, better
articles are the by-words at the CQ Editonal
offices. Reacting to the hundreds of letters
received during the past summer on “what

I want in €CQ,"” the editors put their heads
together and came up the this NEW looking
CQ. Regardless of whatr month you

choose out of the next 12 or 24, CQ will
contain first-rate macterial from the best
authors in the Ham game. Your subscription
iS 4 guarantee (a4 money saving one at that)
you will be among the first to see these

features. Py,
(See Page 121 for subscription blank)

CQ YEARLY BINDERS
Stamped or Plain

Wondering what to do with your
loose copies of CQ? That's easy.
Get a CQ binder at a ridiculously
cheap price and have them at your
fingertips. Why dig around under
the desk, or In some old box to
find an Important CQ schematic?
Put your CQ issues immediately

In a steel reinforced red fabricord
binder and keep them orderly
and handy. When ordering

be sure fo speclfy whether you
want yours stomped for a
oarticular year, or just plain.

$3.50 each

——— = _ ==

SINGLE SIDEBAND
TECHNIQUES

by Jack N. Brown, W3SHY

This is the latest addition to the "CQ
Technical Series,”” Over 2000 Hams

took advantage of our pre-publication

offer and are now probably

sitting back enjoying Jack's breezy style of
telling the full story of S5B. This book 15 a
continuation of Jack's series "'Getting Started
on Single Sideband.”” In this book he goes
on to describe two different SSB transmirtcers
and several i1tems of useful rest equipment,
and throws in a good background on how to
keep your SSB signal clean. This is the

only book of its kind on the market. Some
may try last-minute imitations, but they |l

never equal ir,
112 pages . ... $1.50

Radio Amateurs’

MOBILE HANDBOOK

by William 1. Orr, W6SAI

Going Mobile? This manual is indispensable
It covers 1in logical step by step form all

facets of Mobile Operation. This book is the
only complete source of such informauon

and is not just a collection of reprints of
magazine articles. No other book or manual
tells you how to adjust your car regulartor,
information worth many tumes the price of the
book and little known even i1n automotive
circles, Written in the usual Orr style, the
book is both thorough and easy to understand.
The book is filled with valuable information
nowhere else available and is profusely
illustrated with photographs and

diagrams. Invaluable, .
192 pages .. .. $2.00

— — — —— S S T I S — . — S —— — — —— ——— — —

CQ Magazine CQ-2
67 West 44th Street, New York 36, N.Y.

| enclose $ for which please send me:

copies of your ‘'Mobile Handbook'' ot $2.00/copy.

copies of your "'SSB Techniques'' ot $1.50/copy.
... €CQ Yearly Binders. Years to be stamped

_, or plain [].

Add 3% Sales Tax in New York City.

Ay correct address Is: (Please Print)

(name) (eall)

(street or avenus)

(eity) (rone) (state)
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& METER CONVERTER

e Small Size!
e Quality Components!
e Satisfaction Guaranteed!

Has all the Important features of comparable units costing
up to three times as much!

Now you can recelve 6 meters on conventional short wave re-
celver! Speclally designed push-pull 6J6 R.F, amplifier into
6J6 oscillator-mixer. Balanced line input, coaxial output. All
slug-tuned adjustments. Output frequency is 21-25 MC. Ex-
tremely stable osclllator. Only 5% long by 34" wide by 34"

deep. Completely wired, tested, allgned, WITH
TUBES and AC POWER SUPPLY. Amateur net $27'95

2 METER CONVERTER

Slmllar to 6 Meter Converter above except for substitution
of air-wound colls In place of slug-tuned colls. Completely
wired, tested, aligned WITH TUBES.
MODEL IA: Without AC power supply ... $16.95
MODEL 2A: With AC power supply ......ooooeeeo.......$21.95

See Your Local Jobber Or Write

MARSHALL MANUFACTURING CO.
Associated with K & L Radio Parts Ce.

1406 VENICE BLVD. LOS ANGELES 6. CALIF.
Phone: Richmond 9-8700
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BACK ISSUES
FOR SALE

1946—]June, July, Aug., Sept., Oct.,

Dec.
1947—Feb., Aug., Sept., Oct.
1948—June.

1950— July, Oct., Nov., Dec.

1951—All Except November and
December

1952—All Except August.
1953—All Issues.
1954—All except February
1955—All issues to date.

SOC per copy
CQ® Magazine

67 West 44 St New York 36, N. Y.

February, 1956

PROPAGATION
[from page 74)

upon the observation of the effects of the dis-
turbance, rather than the cause, because the
physical processes involved in the development
of a radio storm are not yet fully understood. A
great deal of work remains to be done, and is in
fact being done, to improve the reliability of
ionospheric disturbance forecasts.

No doubt readers have already noticed a
similarity between radio storm forecasting tech-

' niques and those used for weather reports. The
. similarity ends here as there i1s no evidence to
' indicate any association between ionospheric

disturbances and meteorological or weather
storms. The ionospheric disturbance 1s how-
ever directly associated with other phenomena
observed on the earth. For example these storms
are almost always accompanied by violent fluc-
tuations in the magentic field surrounding the
earth, and with visible aurora displays in the
high latitudes of the earth. Magnetic storms
and aurora, as well as their influence upon
shortwave radio communications will be dis-
cussed subsequently in this column.

LETTERS
[from page 51)

Dzar Wayne:

The ‘never say die’ on the editorial page brings up the
topic of amateur phoneties. This is a subject which has
always interested me, and I have promised myself to
make a list, but so far such a project remains in the
future. A few that come to mind, however are W8 Stand-
ing-Room-Only; our eclub station, W8 Queer-Martian-
Zebra; and my own, William's Eight Slightly Underfed
Brothers. Nearly every ham has a phonetic, s0 1 wonder
what the gang has to say on the subject?

John, WSSUB

Parma, Ohio

Sirs:

I would like to point out something which is not per-
haps noticed by too many hams, This is the practice of a
ham saying “‘1009%: QSL, TRY US" or “We QSL 100%.
SEND YOUR CARD AND SEE!” and even “ALL QSL's
ANSWERED.”

It is a mathematical ecertainty that someone has to
send the first QSL after any given QSO. If we all sat
back and waited for the other fellow's eard, there would
be no QSL's whatsoever. To me, the attitude of waiting
for the other card to arrive first is not the spirit of ham
radio. 1 have been an active ham since June 1937 and
still enjoy very much sending and receiving QSL's.

Based on over 500 post-war QSO’s and approximately
999 QSL's, here is the return percentage:

| ¢ EECRONS SR ot Sy S TSy L SRR AL P e 2 . .82%
L i R S Sl (Y - B < A— L
W3 816 e s 40n W 4 6 s 6 ta ST L A T S R S L
W i i e e e L S SR
WP -aainashaiedsts it DX R T LT
L e R B T45%

John E. Maddox, W4TAJ
Montreat, N. C.

NOVICE
[from page 98]

father gave me for my birthday in July. The
receiver is an SX-96. The antennas are dipules
for 40 and 20 meters. With this rig I have
worked 42 states 22 of which were worked as a
novice, best DX so far has been Germanv.

I call CQ WN just off the low end of the




il

novice 40 meter band every so often and I'm
mrprm d at the number of contacts 1 get fmm
novices that say I'm their first K2. W v'.l] that’s
ﬂ!}“"t El-.” f[:'r I]'““.'_ f_:l'.'l'[]l'] 1“‘['k t“ }’[}“ EHH_] }l.}llr
fine column. 73. . .. Joe.”

Tom Gallagher (13) 5797 Southwest 60th

Street, South Miami, Flornida. His call 1s
K4DRO/KN4DRO and he writes:
“Dear Walt: I have had my license six

months and have been active for four months.
I have had my technician license for about a
month, and I plan to take the general test dur-
ing the (hrlatnma holidays.

I have worked 24 states on 40 and 15 meters,
I operate only on 15 meters now. My rig is a
Hart-75 running a novice gallon. The receiver
is an S-85.

[ would like to sked any KNG,
W1, Delaware, South (
Florida. I will QSL 100%.

is 21.129 me. 73. ..

WN7, KNG,

- Tom.™

Charles Rademacher (13) WNSEMN, 20201
Grandville, Detroit 19, Michigan writes:

“Dear Walt: I have been on the air for about
two months now and worked about 14 states.

The reason I am not too sure about my states |
total is because some of the KN5s and KN@s

that I have worked did not give me their QTH.
I would dl]l)l“lltt‘ it very much if you could
give me their QTH. The calls are KNSBGT
KN5CRC, KN@BJL, KN@BNA and KN@C FE
[ am 13 years old and my rig is an SX-99 and
a Hart-25 running about 9 watts output.
I enjoy reading the letters to the editor very

much, Keep up the good work. Sincerely Yours,
Charles.”

#9

George Poynor, KS5AZN, Route
107-J, Hammond, Louisiana writes,

“Dear Walt Were off and running here in
lazy, lovely Louisiana and the ham situation is
beginning to perk up. In a town of 12,000, we now
have 14 hams. We're u-'nrking on some scheme to
create interest, such as exhibiting equipment, or
human antennas, but havent got any good ideas
yvet. Any donations will be welcomed.

1 pasw{] my novice exam in May and my general
in August. In a couple of years I'll take a crack at
the E\TR-\ 1 am 17, and a pre-engineering stu-
dent at Southeastern Louisiana qu[ ge. Two of
the faculty mémbers are hams and we have a
Viking II and an SP-400 in the club shack. 1
passed my brother on his novice exam about three
weeks ago and we are waiting for his ticket now.

Box

The rig here is a 6146 with about 7 watts output |

and an AR-2, a Windom 45 feet high radiates. I've
had this set-up about three weeks but not a ‘*-iil}f_'!t’
contact. Would like to hear from anyone having
trouble or just wanting a ragchew. We hope to
organize a club soon and could use some into on
that.

[Continued on next pagel

Jarolina stations needing |
The frequency here |

COMMERCIAL
RADIO
OPERATOR

How o
Pass

e ————

FGO
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— 0 License Exams

and take
aplqncutmn of
scope ©
d approved
epare cn: FCEh:Eu:gi
e m
m'.lf:éﬁ::: ?Ezgllt:nwledqa belore
fﬂhnq the examination.

Tells where o e

GET YOUR FCC TICKET
IN A MINIMUM 0F TIME'

Get this “Féﬁc
Amazing Booklet

(ICENSE |
FREE

1.

Tells how thousands of brand-new, bet-
ter paying radio-TV-electronics jobs are
now open to FCC License Holders.

Tells how we guarantee to train and
coach you until you get your FCC
License.

Tells how our amazing Job-Finding
Service helps you get the better paying
job our training prepares you to hold.

MAIL COUPON NOW!

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk C0O-12, 4900 Euclid Bldg., Cleveland 3, Ohio
(Address to Desk No. to avoid delay)

I want to know how 1 can get my FCC ticket in a minl-
mum of time. Send me your FREE booklet, “How to Pass
'CC License Examinations'® (does not cover exams for
Amateur License), a8 well as a Sample FCC-type Ilesson
and the amazing uvew booklet, **Money-Making FCC License
Information.”” Be sure to tell me about your Television En-
gineering Course.

e —— — S — — — —

Address ..............
City . 2ane... W Y S

FOR PROMPT RESULTS SEND AIR MAIL

Special tuition rates to members of the U. 8.' Armed Forces
Electronic Training also avallable to Canadian Reslidents
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TOWERS &
ACCESSORIES

.
i
e 8 & '.rr

your every
nced

{

ROHN is one of the largest and most
complete-line manufacturers of towers
of all types; many especially designed for
amateur radio use. Y Heavy-duty towers
are available—self-supporting to 66 [t.; or
guyed up to 200-300 ft. Available in hot-
dipped galvanized finishes. ] The Rohn line
also features-a special “lold-over” tower,
and other necessary accessories—including
rotator platform for antenna, insulator sec-
tions and dozens of other items ideally
suited for your use,

FREE! Write for literature and name of
nearest Rohn Representative and source
of supply. Rohn Products are con-
veniently available coast-to-coast.

ROHN Manufacturing Company

116 Limestone, Bellevue, Peoria, lil.
“Pionecr dengners and manujac-
furers of all type towers.”

.

| |

length
width 5"

height
NE-6

NE-2
2 Meters

Presents a new concept in

VHF transmitters

® 12 wotts to o 5763
final

® [nternal antenna relay
aond spdt contocts for
receiver disabling .

® New Neon indicators
for constant monitoring °

® Very low power draoin

® Uses low cost 8mc crys-
tals

Easily accessible crys-
tal

50 or 72 ohm output

and tuning
e Mike: carbon or xtal ® CW or phone operation
® Real Audio punch * Compact construction
® 6 or 12 volt operation e Price $69.50 Amateur
® Push-to-talk provisions Net, with tubes

Ask your dealer or write us for information

6 Meters |

HARRISTAHL LABORATORIES
474 East 2nd Street, Brooklyn 18, N, Y.
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Here is a partial list of our ham population: KN5s
ACK, BHV, CAV, CIT, and my younger brother
who hasn’t a call. W5s VAR, \1’] SP1, TRS and
YIM. K5s AER, APF, -\!:\, AZU. 73, W alt and
j_[!_tm{l DX, {lf:(lrgt'-."

Judy Ward, KNSCEN, 1617 Ballinger, Abi-
lene, Texas, writes this nice letter.

“Dear Walt: I was ph asantly surprised by the
Hﬂ”ll”“t'l'"h"“t ﬂf oy Il'..f. Tl-lt ”l: the \{H.tlﬂht]'
issue of CQ. 1 drnppt'{l the boys line offering
my services.

I am a novice YL since the last part of August.
My call is KN5CEN. I will schedule anyone need-
ing a YL QSL from Texas.

I would like to see an article on net procedure
in the novice shack real soon!!!!

I have a lot of questions such as follows: A. How
fast should your code speed be before joining a net?
B. How does a net control operate? C. Do you think
a net run by novices would be prat.tluﬂ and efhi-
cient? D. 'sre there any novice I"lt"t‘- in nperatmn

now which I mlt‘fht ]nu]“ /1 ]m:l}

Editor's note: I have announced a few novice

" nets in this column before and there is an an-

nouncement in the forepart of the column this
month. Any one that can help Judy out as to
the nets operating in the south please get in
touch wtih her. The code speed is governed by
the slowest member in the net and the novice
net should operate at speeds ranging from 5 to
15 words per minute. I suggest that you tune
around the bands and locate the nets now in
operation and get their procedure and times
of operation, this will help your code speed.

Nebraska comes through with a letter from
a husband and wife team. They are, George

(WOZVY) and Louise (KOAQV) Carson, 71714

Main Street, Pella, lowa. Thev write:

“Dear Walt: I read your column about every
time I get a chance, so want to take this time to
drop you a line to tell you of my good luck that
I have had as a ham.

I have worked 46 states, just need New Hamp-
shire and Mississippi then I'll have all of them. I
have even worked some dx, SM-5, G, PY-1, KV-4,
VP-5., KH-6, WH-6, VK-7, and ZL-2, the last
three was on 40 ¢w and the rest on 15.

My rig is home-brewed, 70 watts into a 350-foot
Iunrf-u ire antenna for 40 meters and a rotary dipole
for 15 meters. I have just put up a cubical quad
for 15 meters but have only had 2 QSOs so far.
The receiver is a Collins 75-A-1 with a mechanical
filter sand it sure does a good job for me. 783,
George and Louise.”

Peter Zimmerman. WSECG, (14), 7702
Pennsylvania Place N.E., Albuquerque, New
Mexico writes:

“Dear Walt: I have had my conditional for al-




most a year now but I still read the "Novice Shack.
Why? I am still a novice at heart and like to
hear what the boys are doing.

I am sure I have the worst novice record: 4
states and 8 contacts as a novice. It took me eight
months to amass that record. My record has
picked up a bit, 29 states and VE-3, 6, and 7. Of
course I'll schedule anyone needing New Mexico
for any reason.

As you may have guessed I have another reason
for writing this letter. I am trying to get in touch
with any hams in Northwest New Mexico and
Northeast Arizona. I am a volunteer in the Ground
Observer Corps. At the filter center here in Albu-
querque we have a complete ham station. It was
set up with the idea of getting some of the hams
in those regions to man spotter posts in case of
emergency and to radio in reports to the filter
center. We lmpu to get it operating on two meter
phone an dwe will include novices in our set-up.
This will be a vital link in our air defense set up
as there are no telephone lines in that area. I
hope you can mention this in your column as all
novices read novice shack.

Any ham interested can write me at 7702 Pa.,
PlL, N.E. Albquerque, New Mexico. Very truly
yours, Peter,”

Dennis Schultz, KN20?U, 185 Park Avenue,
Passaic, New Jersey writes:

“Dear Walt: I've had my ticket for about two
months and a half and in that time I have about
20 states on 40 meters. My rig consists of a
Heath-kit AT-1 transmitter, an S-85 receiver and
an off-center fed Hertz antenna. I would like to
sked someone in Delaware. I operate mostly before
[ go to school. How about a QSL of the month?
73. Dennis.”

Editor’'s note: Novice QSLs may be entered
in the regular OSL of the month contest,
Dennis. Have you entered yours, Why not?
Don’t think that the novice QSL won’t be given
as much consideration as any of OQSL. Try it.

Chas. Morenus, KV4BK, P.O. Box 618,
Christiansted, St. Croix, U.S. Virgin Islands
writes:

“Dear Walt: I believe that I have worked every-
one who read my letters to the shack in the March
and July 1955 issues and there are no others who
listen outside the band so I'd better drop you a
line.

Some time ago a local noise condition came on
that prevents me from working 7.1 mec at the time
mentioned but I'm on almost every morning some-
where between 4 and 5 AM local time until 6 AM
(0800-0900 to 1000 GMT), midnight to 2 AM
PST, 3 to 5 AM EST. I call CQ WN on about
7140 or 7145 ke, so if some of the fellows I hear
calling CQ DX (where do they listen for DX, in
the middle of the WN-KN QRM?) will listen out-
side the band they will probably hear me but they
shouldn’t become discouraged if they don’t hear me
the first time they listen. I get on at irregular times

[Continued on next pagel

HARVEY has it...

for IMMEDIATE DELIVERY

e THREE BANDS s ™

« ONE BEAM
e ONE FEED LINE

The W3DZZ BEAM
Is IN STOCK at HARVEY’s

(exclusive in N. Y. area)

For many years, hams have been searching for a single
antenna that could be fed efficiently with a low-imped-
ance transmission line on several bands. Such aon antenna
is available—now—and only HARVEY has it in the New
York area (we will ship anywhere). A refinement of the
unique design by W3IDZZ (Chester L. Buchanan), the new
parasitic beam array is manufactured by the FREDERICK
TOOL & ENGINEERING CORPORATION.,

The design (see QST, March, 1955) is based on the prin-
ciple of isolating sections of on antenna with lumped-
constant resonant traps, so that the system has svitable
modes of resonance corresponding to a number of amateur
bands. The variation in antenna feed-point impedance from
band to band is kept to an absclute minimum, so that
standing waves on the feed line—the bane of multi-band
single antenna operation—are eliminated. The incidental
loading effect of the traps alse keeps the length of antenna
elements to @ minimum.

Model FT-100 Beam Antenna—a Multi-Band Parasitic
Array for 10, 15 and 20 Meters.

Light weight—only 55 |bs. * Total length of elements less
than 28 ft. * Clean design with shortened elements gives
low wind resistance * Uses RG8U os feed line * Trap
capacitor insulation is of highest quality pelystyrene.

PR, | &

The W3DZZ Design Also
Applies to Wire Antennas

Complete. ... ..

Model FT-200 Set of Traps—for Wire Antenna Operat-

ing on 10, 15, 20, 40 and 80 Meters. All band.
(75 ohm twin lead or coax feed line)

Concentric coil and condenser com-
pletely potted in polyester resin
* Polystyrene insulation of concentric
capacitor can withstand highest ama-
teur transmitter voltages.

I 1 F

HARVEY Delivers Everywhere
in the World

Prices Net, F.0.B., N.Y.C.
Subject to change without notice

Established 1927
HARVEY ranio co., inc.

103 West 43rd St., New York, N.Y.
JUdson 2-1500
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PALCO 5z

29 .50
500 V. d.c. @ 225 ma. d.c. output

No battery drain when on standby

Instant start and stop—no waiting

Low current, low voltage switching eliminates
heavy duty relays in battery circuit

Heavy duty communications vibrator for de-
pendability end long life

® Small, compact, rugged. Chassis 6" x 7"
Overall height 634" Mounting plate 6”x9"

Modol’ €068 volt dic: Kt o....oocioniion $29.50
Model 612—12 volt dic. kit................. $33.50 |
Factory wired. Either model $7.50 extra.
Shipping we ght 14 Ibs.

Order from your favorite distributor or write:

PALCO 355 N. Columbia St.

FRANKFORT, INDIANA

®

Really SILENT A-C Relays

By DOW

Model DKC
<Silent A-C magnet prevents hum

modulation of carrier — A-C types
guaranteed as quiet as D-C,

Special connector protects your receiver
«from R.F. during transmission (Optional).

Transmit contact-pressure over 75 grams,
: making the 1000 w. rating very conserva-
1000 WATTS

. tive. Causes negligible change in SWR
Length 415, up to 100 Mec.
width 3"
DKF rigid adapter for external chassis

mounting, $1.85

AC types (All Volt.) Amateur net..........ocoooovieeein...
DC types (All volt.) Amateur net..............cocoovevevnennnn.

See your distributor. If he has not yet stocked Dow Co-axial
relays, order from factory. Send check or money order or
will ship COD. Prices net FOB Warren, Minn. Shipping Weight
9 oz. Dealers’ inquiries invited. Literature on request.

Add 51 for external switch (Optional)
Add $1 for special receiver protecting connector (Optional)

THE DOW-KEY CO.. INC.

WARREN, MINNESOTA

Distributed in Canada by
Canadian Electrical Supply Co. Lid.
275 Craig St., W. Montreal, Quebec
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depending on when I wake up and some mornings
local noise conditions are such that any QSO even
with powerful locals is impossible, so I don’t even
call CQ. Anyone who expects to be a DX man
will have to cultivate the habit of being patient and
doing a lot of listening. When I hear a DX sta-
tion I want, I keep a close watch on the frequency
[ heard him en so that when he shows up again
I'm ready for him.

One other thing they should learn is to keep the
QSO short when working DX, usually there are a
number of others waiting and an R.S.T. QTH and
name is enough. Telling the DX station he is your
first QSO from that country, asking him to QSL
and giving him your complete address is just a
waste of time, yours and his. He will get the ad-
dress from the QSL, send yours first. Personally,
[ QSL 100% for all cards received (when log
confirms the QSO) but no others, 73. Chas.”

Time Hangs Heavy
For Injured Boy, 9

I am wondering if one of your
readers may be able to help
us with a problem?

Our 9year-old son “Ricky” Walt B“rdi—ﬂe, WEZCV

was struck down by ail6year- RFD 2
old on our county road last ill io.
August. He has been in a body :‘;?;_“E: $;) NG

cast since then and now we
have been informed that he
must remamln that way until
after the first of the yvear be.
cause of the extent of his in-
juries,

We have run out of ways to
occupy and amuse his long days.
Because of the body cast he is
limited as to what he can do.

We_ hope some of your read.
ers may have some ideas that
may help us out., His recovery
will be long as he has to have
the same type of therapv as
a polio patient and learn to
walk all over again.

He also likes to receive mail.
R. LUCAS.

R. R. 2 Box 61

| Prairie View, I,

Attached is a clipping from
the Chicago Daily News. | de-
scribed ham radio and SWLling
in a letter | sent to him and
enclosed my QSL. | wonder if
you could publish this in the
novice column and suggest that
anybody who cares to drop a
QSL to the boy.

73,
Len Petraitis, W9IKW

Help Wanted

Irene McWhorter, Route 3, Benedict
Road, Cedartown, Georgia. Irene needs
help in getting started as a ham and she
needs some ham to advise her in pro-
cedure.

William Loucke, (23) 131 West Cen-
tral, Greensburg, Indiana needs help in
code and theory. William would like some
foreign pen-pals.

Thomas Oda Miller, Post Office Box
411, Bucklin, Missouri wants some help
with the code, he knows the theory.

Robert Oconnor, 4816 Browning Road,
Merchantville, New Jersey needs some
help in code and theory.

John J. Voigt, §/S Esso Everett, Esso
Shipping Company Agent, 156 Williams
Street, New York 38, New York. Or She-
boygan, Wisconsin. John has just passed
his novice test and wants some help in
studying for the general. He will be mari-

time mobile.



Ralph McMillan, Jr., 62 Church Street,
Owego, New York wants a ham to give
him his novice test, he 1s 17 and 1s anx-
ious to get in on the fun.

Mark Wm. Dubin (13), 96 Westminster
Avenue, Bergenfield, New Jersey, Tele-
phone: DUS 4596 needs help in code and
theory.

Charles E Hanley, 2625 35th Avenue,
San Francisco, California, wants some
one to help him with the code and theory
and to help get some ideas as to equip-
ment needed to get going.

Sammy Schad (15) 124 Walnut Street,
Binghamton, New York, Telephone: 3-
1366. Sammy wants help in code and
theory and some ideas as to how to lay
out a station.

Garrett B. Edgar, 20 Filbert Street,
Forty Fort, Pennsylvania. Telephone:
BUtler 8-4031 or BUtler 7-6696. or
Room 207, YMCA, Williamsport. Penn-
sylvania needs help in code and theory
for the novice test. He is at the Technical
Institute of Williamsport. Pa.

Stanley Zacharyasz, 378 Eastland
Road, Berea, Ohio wants help in code
and theory. His brother is W8RKX of
Dayton, Ohio.

S/Sgt. Bill Brown, U.S.A.F., 322 Pa-
cific Street, Monterey, California or Box
1436 ALS Presidio of Monterey, Califor-
nia. Bill needs help in code, he has enough
theory for the novice ticket.

Each month CQ lists the names of
those requesting help in obtaining an am-
ateur license. To have your request listed
send your name, address, and all particu-
lars to Walter Burdine, W8ZCV, R.F.D.
£3, Waynesville, Ohio.

Your request should be in my hands by
the 14th of the month and will appear two

months later. Thank you. 73 ES CUL.
Wallt.

RTTY
[from page 91]
Kern, W2GHH, doing most of the operating
K2ERA is on autostart, on the hour, 24 hours
a day. (No baby to wake!)

KH6ZD has his Model 26, now. and is busy
completing a W2PAT Terminal Unit. He modi-
fied his 32-V2 a-la-WQOJRQ with the help of
KH6AED, the SCM for Hawaii, who will also
be on RTTY soon. Sam, KH6AED, is looking
for a transmitter-distributor, by the way. An-
other newcomer in hula-hula land is Henry.
KH6LD. He will soon have a Model 26, and
he is already set with a W2PAT TU. a Viking,
an HO-129X., and an SCR-522 for 2 meters.

WS5FPA, Dave Walker, in Van Buren,
Arkansas, would like to get on FSK with his

KW. He says that nobody is on 2 meters in
his area. How about that, Sam? W5DWN, Jay

NOW!
THE NEW
DELTA-TENNA

custom engineered for all
VHF and UHF applications
including 2, 6 and
10-11 meters
220 and 432 MC

Manufactured by Western Gear Corporation and ex-
pertly engineered for maximum efficiency, Delta-Tenna
is a new, vertically polarized antenna for amateur,
commercial and military installations. Here are some
features of the new Delta-Tenna:

'l Low standing wave ratio, excellent match to 52
* ohm RGSU Coax.

2 Gold anodized elements, assuring extra long life
. . .. ®
in adverse weather conditions.

3- 1" diameter driven elements and 34" radials offer
a maximum of radiation surface and uniformly
excellent loading for the entire amateur band for
which it was designed.

Attractive appearance, an aid to overcoming

-

usual objections to transmitting antennas.

Light weight, low wind loading.

Built-in coaxial fitting. U-bolts on bracket for
simple attachment to vertical pole.

Unusually rugged design enables these antennas

N w»

to comfortably handle in excess of a kilowatt of
poOwer.

2-meter—$19.95, 6-meter—$24.95, 10-11 meter—$29.95
220 megacycles—$18.95, 432 megacycles—$16.95

Distributorships available. Write today for details.

See your distributor or write

WESTERN GEAR CORPORATION
Electro Products Division
132 W. Colorado St., Pasadena 1, Calif.
Phone RYan 1-6604
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LF.F. EQUIPMENT
' Type "BN"

TRANSMITTER &7 OICHLATOR
CaJesET RAYY TYEE CEaEl&0 A VY T
MAYY TTFE CPe107Y) [T T gt e el R

f

| §

SO R T &R0 LE VDET SO VERTER
MANY TYPE. CEEATACH

ey L L - BT F e

| Complete Receiver ond Transmitter 157-187MC. Oper-
ates from built in 110V 50-60 C.P.S. Supply. Also op-
erates from 400 cycle source.

Contains 23 tubes, as follows:

| 1: 6J6, 1: 65H7, 1: 9006, 1: 6J5, 9: 6AC7, 1: 6H6,
1: 6E5, 1: 6AG7, 2: 6SNTGT, 2: 6L6G, 1. 3B24,
¥ 2U4ls. 1: ISE.

Other parts including, 110 V Blower, all connectors,

cabinet, schematic.
$ ]5.85

FOB B'klyn
Warehouse

In unopened crates since complete
navy checkout. Wt. 156 Lbs., not in.
| cluding crate. Cost to government
$1135.00. Buy of a lifetime!

Write, Wire or Phone

KELSEY ELECTRONICS

1873 Eastern Parkway, B'klyn 33, New York
HYacinth 5-9200

APPROVED

6PR-90 & (PT-750

TECHNICAL MATERIEL CORPORATION

MAMARONECK, N Y

MOVING?

Please Mail Us Your
Change of Address

Also be sure to include your old
address, and code line from the
mailing label. Or, if you "prefer,
tear off the entire label and send
it along with your new address.
Duplicate copies cannot be sent.

CQ MAGAZINE (Vo Stee

i}
L

-
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Sewell, of Belton, Texas has a strip printer and
is looking for a keyboard to go with it. The
Model 12 keyboard., with its distributors, and
the Model 21 make a good combination, Jay.

WSTCT, Bill Kriz, in Cleveland, now has a
Model 12 and is building up the W2PAT TU
to go with it. For the information of those of
you who have written asking for dope on this
very popular TU it appeared in the January
1953 issue of OST.

W6ZBJ, Cecil Crafts, is working on a dis-
criminator-type of converter for narrow shift.
He is also working on a mobile rig for his
Volkswagen. Is it a Kombi or Micro Bus, Cecil?

W4WMU, of Miami Beach, Florida would
like to put his Viking Ranger (which drives a
KW) on RTTY. Has anyone got any dope on
FSKing the Ranger VFO? If anyone has,
please send me the dope so that you can let the
rest of the Ranger owners in on it via CO.

Harold Wade, W7HRC, is working in Chi-
cago and living in Oak Park until about May.
He was recently invited to appear before a
combined radio club meeting at Downers Grove
to give an informal talk on RTTY, giving the
basic points and telling how to get started. It
appears that the DuPage County boys are quite
interested in RTTY.

40 Meters

Since the nitial comment appeared 1n the
December RTTY column about changing the
national RTTY frequency from 7140 kc to
another frequency to try and dodge some of
the broadcast and commercial QRM, vyour
RTTY department has received a flood of let-
ters, particularly from the novice group. The

' RTTYers on the west coast are not bothered

too much by the “junk” that raises hob with 40
meter QSO’s of phone and CW as well as
RTTY all along the east coast and into the
midwest. Novices are a bit disturbed at our
suggestion to use 7150, For example WN7BSP
in Tucson, Arizona, says he 1s a DX-minded
novice. Stuart has heard ten countries and has
worked three just below 7150. “Would I have
heard them through RTTY interference or
down lower in the band. . . .?” he asks. W2BDI
and W2JAV favor 7105 k¢ and have success-
fully operated that frequency with only slight

' QRM from a foreign commercial (RTTY) a

bit lower in frequency. Any other suggestions?

80 Meters

RTTY activity on 80 meters is really at a
high peak this winter. Many of the east coast
gang have left 40 for 80, temporarily, because
of the “junk™ around 7140 kc. Even Amos,
WS5IBW, has come up on 80. W2BDI has a
full gallon there, and can play “bells” with any-
one. W2PBG also has a KW now, and recently
worked W6AEE about eleven p.m. (EST) one
evening. He has also worked VE7KX on Lulu
Island, British Columbia. Other stations that




Bob has worked lately on 80 are W9BGC,
WOBP, WOFQW, WSEMO, and WSLEX.

Comments

To add a personal note, W2JTP is now the
proud possessor of a Model 26. It's so pretty
(and quiet) that th XYL lets me keep it in
the living room!

Let’s hear from you fellows following the
“RTTY Principles & Practice” section. If you
have a particular question regarding what has
or has not been covered, don’t hesitate dropping
me a line. You old-timers; if you have a sug-
gestion or two about what should appear in
this section, shoot it along. It will be well

appreciated.

VHF
[from page 86]

Columbia, Missouri ( W@BKV ), south to Dallas
and Ft.. Worth, Texas (W5AJG, W5CVW,
W5UND and others). I'd sure like to work
some Arkansas stations, but so far, no luck.”
You had me worried for a minute there
Sparky, a Tulsa to Buffalo contact and I had
never even heard it mentioned. But then we
easterners only know of one Buffalo.

Alhambra, California: Corky (W6O0ORS) has
been most encouraging and volunteers this
information:

“This station runs a measly hundred and
eighty watts.

Measly, huh!

“(4-64A) to twenty-four elements Vertically
polarized.

Only he capitalized the entire word.

“In ‘Loupin the loop’ (a column in the pub-
lication West Coast Ham Ads) much 220 Me.
info on station activity is reported. This band,
[ feel, and I do too is one of the most neglected
bands allowed the amateur operator of today.
More and more fellas are showing up on this
band and getting back into the “do it yourself’
spirit because of the short supply of commercial
gear. This operator runs nine watts input to a
12AT7 to sixteen elements at twenty feet, and
have worked most of the fellas on the band
here in southern California. A crystal controlled
converter completes the station, and is, inci-
dentally, home brew. (6BK7A-RF, 6]6-double
mixer, ﬁ[(‘:-nsmllatnr 6CB6-1F ).”

Happy to hear of the increased activity on
I'wo-twenty in southern California, Corky.
Seems like the New England VHF men are also
beginning to activate that band here.

Chicago, Illinois: A portion of the letter from

WNOY9OKB, who was portable en Mt. Washing-
ton in New Hampshire:

“I certainly enjoyed the many contacts that

I made from the mountain though sorry that I

didn’t have the chance to talk to you over the air,

“I made an interesting two-meter contact on

the way back to Chicago from Boston. I made

| SAVE! . . . BARGAINS GALORE! . . .

SCR- 274N nrARC-S Transmitters & Receivers
FAMOUS "©" 5'rs

190-550 KC W/tubes

EXC. SN95
CONDITION
R-25 Marine, 1.5-3 MC, rrviissrseensssnnenee.Jged 5.85, New 7.935
BEn B, el BB nesssrasssss rores srsassaasssansnssn Used 6.95, New 7.95
R-27, 6-9.1 Me, Used 4.95, New ggg

R-28. 100-56 Me, as is w/o tubes... .7.95, Used 9.
.3. ARR-2X, 234-258 M¢c, as iz w/o T e 3.95

R
used w/tubes 4.95
bl B Rl L i i b vngsns’ Saigvisiisss T'sed 3.95, New 4.95
TR Il TR, oviminiiss boari s sr s e X wd 6.95, Like New 7.095
T-20, 4-5.3 Me, ... I 4 LUUsed 2.95, New 4.95
T-21, 5.8-7 Mo. for BSB.........cccoommemmne Used 2.95, New 4.95
B el I i R T T v ke A R Used 2.95, New 4.95
T-23, 100-156 Me¢, as 1is v.fu tubes ....... ki daDD
Used 595 I'u:‘ l?.ﬂﬁ New 25.00
Comd Equip w/tubes w/o dynamotors
28 V Rec Dyna, 1.00, 14 V Rec Dyna s prmpeyay s (O
BC 456 Sc Mod W/dyna, ............ooocoovvveneen. Used 3,95, New  6.95
MD-7 Pl Mod W/AYNR,...........oceimiisrnsimnsininns U'sed 5.95. New 9.95
e R e S RN ATV AN Vs Used 1.49, New 2.49
Revr Spinner Knob, b .....-..Eﬁn: ea, 3 for 1.50
New 12-24 VAC Transfnrmﬁr. s ke B 3.50
Ant Relay BC-442A,. o cirrrneesssnssrissansen INOW 2,45

110 VAC PWK SUPPLY FOR ARC-5 Reer. W\

Complete with all parts and schematic. Plugs
in on rear of recr. Has 24 VA(C trans, and
B supply.

All parts w/transformer, kit ...........cooeee  B.9D
Wired and tested ... 12.95

Dynamotor Specials

PE-101C, 12 or 24, aqut 500 DC
200 Ma. Brand nDew..........ccceeees 4.95
PE-73. 24, out 1000 at 350
R e e i e e e 6.95
Brand DEW ..oooooooiresssierssisassssesss 8.95
DM-34. 14 V in, DM-36, 24 V in, output 220 V al 80 Ma
for rec, Drand MeW ... . c.cseseisscesssssiise e o .

DM-35 SIGNAL CORPS DYNAMOTOR
Input: 125 v, 18.7 amps. Output 025 v. 225 ma.

Used .................... $7.95 Brand new ......... 9.95
METERS—ALL NEW—DC—2'"' SQUARE
0-2 Ma 0-300 Ma
0-5 Ma 0-500 Ma
0-15 Ma 0-20 VDC 3.29 eaq,
0-50 Ma 0-40 VDC 3 fnr ?.oo
0-100 Ma 0-300 VDC
0-200 Ma
BC-375 Mod Tran.!. for 6146°'s, 815, BO0T7's,
1625 8, new
| Kw Plate Trans, 11’;— V\E Gl} i l’I] ﬂ 1120
@ 500 Ma out, new, mlh.{ ............ ” ﬂ ............................... 14"95
4 New R72 Rect for above, 4 for........ 6-00

GP-7 TRANSHITTEII

100 W MO, w/tubes and 80 meter plug in tuning
unit. Contains 400 ¢y pwr sup, new a% lo 95

- HEADBANDS
FJJ HS-23, 600 ohm or H-33, 2000 ohm. New, with
rubber cUSHIONS ..o iecriiiriicssscsserrssnssnns B 3.95

BC-375 TRANSMITTER

100 W Al or A3 200-500 Ke and 1500-12500 ke,

w/tubes less tuning units. excellent .......... .....occoiiiiiinnnn 12 95
Tuning Units for BC-375. each . ' 2'29

BUILD YOUR OWN MODULA‘I’OR

Input Trans, New from BC375 ... $| .50
Driver lmm NEW Trom B -3T D ..o iririnsisnsrsasssssaresson . 2.50
Mod. Trans, New from BC ,};3 LA I gl LS. T L
2 New 1625 Modulator Tubes ........oococeeeierorarenin N o, e g MR

ALL FOR 6.95 _VALUE 7.70

GF-11, 12VDC and GF-12, 24\"DC used......4.95
Brund N o e e e b o T ey
With tubes, less tuning units & schematic

All Prices Subject to Change Without Nofice
Cash with order—No COD—4% Sales Tax for
Calif. Orders FOB L.A.

SAM’'S SURPLUS

1306 Bond St.. Los Angeles 15, Calif.
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THE ANSWER TO
A HAMS DREAM

E-Z WAY TOWERS

CRANK UP AND DOWN
TILT OVER

Z\

-

(P
: O,

It's the original tilt-over tower.
Easy to install and adjust anten-
nas. E-Z Way manufactures 22 dif-
ferent types of towers from 40 ft.
to 120 ft. including crank-up tow-
ers that can be attached to side of
building and lay-over towers for

flat roof installation.

] : 't.
- liliﬂlﬂhﬁ-—‘%///
; : TILTY OVIE

Write for free Ham
Tower Catalog.

Dept. S

F 4

WAY TOWERS Inc.

* Tampa, Fla.

P. O. Box 5491

_ﬂound (UOIHMEJ

CQ 1n book form for the ham who wants
to have a neat and attractive bookshelf. It is
always worth a little extra to go first class
and do things right. This will make your
shack really look like a million dollars, and
for only $7.95, a steal. Loose copies of mag-
azines are OK for the workshop, but if you
sport a good looking shack you will want
bound volumes.

And don’t try to send for one of these
next year. We cleverly make up only a few
of these volumes and usually run out of
them way before the demand dies down.
Send for vours right now.

Since we ran out of the bound volumes
last year we are binding up a few more of the
1953 and 1954 volumes for those that missed
them. There are only a limited number of
these available so jump. Foreign purchasers
will have to send $1.00 extra for postage.

CQO MAGAZINE
67 West 44th St., New York 36, N. Y.

Enclosed § .................. A R T Bound Volumes
YEAR WANTED: [] 1953; [] 1954; [] 1955.

DA oo as s vastats sisb e idegsaasioiaiasos AR asvrverssive
CITY ZONE ... . STATE

AR EE IR NN EERENEEEEREEEEN
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the trip on the New York Central train, the
‘New England States.” While the train was
stopped in Schenectady, New York, I plug%ed
my Gonset into the shaving outlet, extended
the Whip, set it up on a suitcase and tuned the
band. I heard W2VDI calling CQ and gave
him a call. He came back just as the train started
to move and I explained to him where 1 was.
He followed the train with his beam and we
had a fine ‘railroad mobile’ contact at seventy
miles per hour. This was from an all metal
grounded railroad car. Thought it was quite
unique.

“Enjoy reading the column and especially
the photos of the %igantic antennas. I'm putting
up twelve rotated elements at forty-five feet
this week.”

Quite a contact, Ken, funny where a fellow
can pick up a contact.

Endicott, New York: Some more contest sug-
gestions from Bob (W2YLM):

“The gang from the southern part of New
York would suggest that the scoring method
used should encourage both single and multiple
operator participation through separate listing
and awards.

“About schedules: I wonder if you or the
XYL would be open for skeds on Six Meters
on Friday evenings.

I am, Bob, any time any day.—WI1HQOY.

“We now have a six-element beam and crystal
controlled converter. We are working on an

829B final.”

s f F
[from page 86]

a net, which resulted in the present net/club.
Its second anniversary luncheon is scheduled
to be held in Houston next year.

SR

It 1s with heavy heart we must pass on the
news, recetved from WS3SYL, Iva, that W5TTU,
Pat Parks, of Rotan, Texas, became a Silent
Key on Nov. 22. For ten years Pat had been
struggling against serious ill health. It started
with pneumonia followed by TB in one lung,
which later spread to the other lung. Hospital-
1zation, operations, bed rest were Pat’s lot and
though she had great inner strength and faith
she grew discouraged. It was then Ham radio
came into her life, via her friends W5FLJ and
WSNOW, Grace. This was before the Novice
license was available and Pat had to struggle
to master code and theory, much of the time
alone.

But her reward came with her ticket in Oct.
50 and in writing us for a report which ap-
peared in Jan. ’52 CQ, Pat credited Ham radio
with saving her life. In June ’55 CQ a photo

[Continued on page 116]




furnished complete

Small, highly efficient
with 6 V. D.C., 12

OBILE RECEIVER| ;.50

—full fledged, 12-tube, all-band, mobile or A.C. packs and 6x9
fixed station. speaker.

Receiver with A.C.

KE-93 Pack i $194.50

now delivering

5 High. 6" Wide, L___,__fi‘“i:_;‘-_“,ha.._.—_ Receiver with D.C.
9|| DEE‘P s, st g ey PﬂCk _______ $'|93-50

e Field performance fully
comparable to big table
models

e 7-band turret, 10 mtrs. thru
broadcast

® New, advanced noise elimi-
nation circuits

e Dual conversion, crystal

A.C. pack only......
$24.50

Write for new literature

controlled

At G id b Yok PIERSON-HOLT ELECTRONICS
stations

e 3 KC selectivity, under 1 2308 W. Washington Blvd., Venice, California

microvolt sensitivity

[TREMENDOUS CRYSTAL CLEARANCE SALE!

INDIVIDUAL CRYSTALS « Indicate 2nd Cholece—Substitution May Be Necessary
S M o d . Low Frequency—FT-2412A for SSB, Lattice] FT-243 — .093" Dia. — 486" SPC
Ll Filter ete., .093%, .486~ SPC, marked in
ave Oney r er 'n Channel Nos. 0 to 79, 54th Harmonic and 49¢ each—10 for $4.00
270 to 389, 72nd Harmonie. Lisled below by
Fundamental Freguencies, fractions omitted. | 4035 5385 5006 6725 7600 SBT3

L ] L]
P k Quantlfles' cor oo | 4080 5307 5025 6740 7606 7900
GC Uge . 49¢ each=10 for $4.00 m",;,.“ﬁ‘_'gu 4165 50940 6750 7625 7906
- 4190 5437 5955 6773 7640 7925
:;g e ::: :gf i i‘:ﬁ 0 458 lazso sass 5973 6775 764l 7940
375 306 418 487 509 533 | 442 463 |4340 5660 6225 G825 7660 7975

376 397 419 488 511 534 444 464 4397 5675 6240 GBS0 7673 B24D
377 388 420 490 512 536 44> 465 4445 5677 6250 GA7S 7675 8250

Shipment made same day order re-
ceived. All crystals tested and guar-
anteed to oscillate. Please include
20¢ postage for every 10 crystals or

ini a9 401 422 491 513 5% 446 466 5700 6273 6900 7700 8273
|ess.Dij|mum order $2.50. No FT.243 M o br e | W], TN an ww R an
S
g RANGE e tey 50 |4495 5740 6300 6950 7710 8300
PACKAGE DEAL No. 1 | l0i5Ke s g an dse Mis | amao | SN3 TR SO0 SHS TN 08
25 Assorted FT-243 45 Assorted FT-24.1A iﬁ :g? :i{ :g? :r:ég pe 4;3 4735 5773 53::33 ;::g ::;3 :33::
15 Assorted FT-171B 15 Assorted CR-1A 453 474 >
387 408 431 4958 522 475 | 4840 5775 6350 7475 7766 8320
i:: :"ﬁ' :;g 5'3'; gg; 455 476 |4gs2 s780 6373 7500 7773 8325
rys a s s 5% 477 14930 5806 6375 7506 7775 B630
. 412 438 503 526 457 479 -
l e $66.00 392 481 504 527 458 480 |30 ::';g :_‘:Eg il il
Assorted.............. Regular value 1 FT-241A 3 7606
S — 1 RANGE 2 | . 79¢ each—10 for only $6.50 5205 5673 6425 7540 7825
) 55 B4
PACKAGE DEAL No. 2 | 370KC N | SRR T B —Be10 |05 saso sers 7573 7641
. : -4 anana 5, .
FT-241A Crystals for Single Sideband Pin, 1" SP %* SPC 2:1; 5892 :;:{; ;EE ;i;;[;
370 KC-538 KC S910 7350 | 2030 2220 2360 3202 3945 2
6370 7380 | 2045 2258 2390 3215 3955 ; =
35 crystals $3 49 6450 7390 | 2065 2260 2415 3237 3995 79¢ each—10 for $6.50
= 6470. 7480 | 2082 2282 2435 3250
6497 7580 | 2105 2290 2442 3322 i e e I s Bt

6522 7810 | 2125 2300 2532 3520 i o L it e (i
6547 7930 | 2145 2305 2545 3550 6125 6573 7300 8200 8566
8810 2155 2320 2857 3570 3735 6140 6575 7306 8225 8575

3800 6150 6600 7325 B275 8583
3885 6173 6606 7340 B280 Bcoo
3540 6175 6625 73s0 8350 s62s

3990 6GIBS 664D 7375 B375 BESD
G000 6200 6650 7425 6380 B68D
GDOE G440 7000 7440 B3B3 B7T0D

PARTS DISTRIBUTORS, LTD. 6025 6450 7025 8000 B400 8733
GD4D B473 TO30D BO25 B425

6042 6475 7005 BOSO 8450
514 TENTH ST. 8050 6500 7100 BID0 BA7S

N.W., Wash., D. C. Dept. C.Q. |s073 6508 7125 8125 8500
6075 6525 7140 BIS0 8525

Assorted............ Regular Value $14.00

PACKAGE DEAL No. 3
HAM BAND CRYSTALS — FT-243

For operating on 80, 40, 20, 15, 10
6 and 2 meters—on either funda-
mentals or harmonics.

25 Crystals ~ $6.95

Assorted............ Regular Value $20.00
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NON-METALLIC GUY LINE — PERFECT FLEXIBLE
INSULATOR — REVOLUTIONIZES HAM RADIO
& TV ANTENNA SYSTEMS

Non-inductive, non-conducting, non-absorbing
Glas-Line isolates systems from directional
arrays, rhombics, efc.

The new main insulator of W3UCT. The Glas-Linec is between
the two egg insulators running to the lower left. The copper
link between the center egg insulator and the upper right
egg insulator is for the dnngened feeder of o Zepp antenna.

View of an open thimble and eye bolt for cnuling the Glos-
Line guy wire to a tree.

GLAS-LINE cannot rot, will not shrink, stretch or sag . . . has
high breoking strength of over 500 pounds. GLAS-LINE IS
AVAILABLE IMMEDIATELY. ONLY $2.89 PER 100°.

LLAG[IN]

P. O. BOX =2 RIVERDALE M NEW YORK

DISTRIBUTOR INQUIRIES INVITED

l LMB B s
’ o ‘

FLANGELOCKING INTERLOCKING

65 sizes ond shapes for the laboratory, manufacturer,
industrial, experimenter, builder, and genernl uppllcu-
tion where metal boxes are requlrr.-d Stocked by all
electronic and geophysical distributors. Send for free
catalog.

I I.MB 1011 Venlce Blvd., Los Angeles 15, Calif.

HOT! FREE! NEW!

*N, 1956 Flyer
* Loaded with Hi-Fi

" & surplus bargains!

Get your FREE copy today!

ARROW SALES, INC.
Box 3007-C.Q. North Hollywood, Calif.
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[from page 114]

and progress report showed Pat to be much
better, happy, and deep in amateur radio with
the Ladies and Knights of the Roundtable net,
North Texas Emergency Net, MARS, CAP,
Texas YL Round-up Net, and acting as EC
for Rotan as well as YLRL 5th D/C.

On Nov. 3 Pat was rushed to the hospital in
Rotan where her condition was diagnosed as a
conjestive heart failure. On Nov. 13 the father
of Pat's OM, Cecil, passed away with a heart
attack. Pat took this bravely and on Nov. 17
was allowed to go home with her OM and son
and daughter. Then on Nov. 22 another heart
attack proved fatal to Pat. WSTTU has been
an inspiration to many in her valiant fight
against great odds. She will be greatly missed
both on the air and off.

“"Princess WAR WHOOP Martha”

WOZWL, Martha Shirley, has proved by her
18 vyears on the air that a YL can be an active
amateur and that there is a place in Ham radio
for women. Martha became interested in radio
during the Stratosphere Flight in 1935, and her
instructors were NBC engineers from NYC who
also were Hams. Her ticket came on July 13,
1937, and she became the 13th licensed Ham
in Rapid City, S.D. A charter member of YLRL
and of the Black Hills Amateur Radio Club,
she was active in AARS and has been a MARS
member. A past president of the Aberdeen,
S.D., Radio Club, she is asst. SCM for S.D. and
ANC on Sat. for the S.D. NJQ net.

To accomplish all this Martha has kept her
rig right in the kitchen so she could handle
two jobs at once. The rig consists of Command
transmitters for 80 and 40. Modulator is Class
AB-2 with a pair of 1625’s. A dipole antenna
and SX-42 receiver complete the set-up. Her
mobile rig 1s a TBS-50 and Gonset Tri-band
converter. Her emergency CW rig she built
herself in 1939. It is a 6F6 Pierce oscillator
driving a 6L6GX, running 40 watts, and Martha
says this little rig has started many Hams with
their QSOs.

Chief engineer for WOZWL is her om
WOYQR, and Earl and Martha have now built
their retirement home about 8 miles northwest
of Rapid City on 6 acres of land known as
“Shirley’s Antenna Farm.”

Martha tells us that their 75-meter net man-
ager organized what they call “WAR WHOOP.”
This 1s a special recognition for Net Control
stations and others who have given of their
time and effort at all hours of the day and
night to assist with traffic handling, roll call,
etc. WAR WHOOP means, “Working Amateur
Radio Who Helped Out On Procedure.” Each
year at their state convention WAR WHOOP
members gather for breakfast and elect one
member to head the group for a year. Honor
and a certificate are given to those who have
done outstanding work during the year. This
group also plans and conducts the S. Dak. QSO




Party. Last year Martha was elected to head
the group and was immediately tagged “Princess
WAR WHOOP Martha.” Anyone interested
and desiring additional information on WAR
WHOOP can drop WOZWL a line at P.O. Box
41, Black Hawk, S.D.

Here and There

WAC/YL Custodian, W6PCA, Opal, has
iIssued WAC/ YL certificate No. 4 to CE5AW,
Ernesto Liebrecht of Concepcion, Chile. . .
ZS6GH, Diana, informs us that ZE1JE, Mmlly
Henderson, has her DXCC, too, and is Very
active on the air from Southern Rhodesia. . . .
A note from VK3YL, Austine, tells us DX
condx at her QTH are improving. A QSO with
3A2BH brought her total to 168 countries on
14 Mc. with 30 watts input). . . . W6WSV,
Carol, says the DX bug has bitten and on 20
CW recently she had worked VS1CZ, VP8BF,
XWS8AB. The latter QSO’d in French and
thrilled Carol by telling her her French was
“tres bonne.”

Via WIGME, net control for the 10-meter
YL net meeting on 29,000 k¢ Tuesdays 1 p.m.
EST, we learn this has the name “Hair Pin
Net.” ANC stations are K6EXQ, Connie, and
WIWLX, Ethel. . . . Former W90TM, June,
1s now K6MXC with QTH at 12737 Caswell
Ave., Los Angeles 66. . . . W6QYL, Martha,
operating fixed portable 4 from Broad Run,
Va., 1s making a third try for YLCC.

WSEYE, Marian, keeps very busy with
MARS; her Nov. report showed 88%5 hours of
net participation. . . . W3MSU, Ethel, besides
her full-time job for the Navy, keeps on the
go as secretary of the Washington Mobile Club,
VP of the Washington TVI Committee, treas-
urer of the Society of Women Engineers, in-
structor at the Washington Radio Club code
classes, and instructor for radiomen strikers in
her Naval Reserve unit. She also is active in
MARS, and the MEPN and VFN nets, and
still finds time for a bit of rag-chewing on
weekends.

33 till next month—WJ35RZJ

de W2NSD
|from page 13]
forth without having to stand by. This used to

be the big thing on 160M before 1940 and |

some roundtables of six stations or more would
get going on weekends and evenings with every-
one able to hear everyone else at all times. The
Q50's that resulted were fun for everyone
and have no resemblance to the stilted formal
recitations that are all the rage today.

And autocall. There are a dozen systems
which could be used to make it possible for
any operator to call any other station within
reliable communication range at any time he
wants. Thus you could go on the air and get
any specific station you want when you want

HIGHEST KNOWN “Q”
IN MOBILE COILS.

Get fixed station performance
with these 4 precision coils.
You choose maximum efficiency
for band you want. Use with
60" whip, 36” base section.
Tunes to compensate

for your installation.

See the new Vaaro-Davis
“S00 Series" coils now
at your distributors.

The “‘original’’ coils sold
with a money-back guarantee

#Wp DAVIS ELECTRONICS

Vaaro Mobile Division
4002 W. Burbank Bilvd.
Burbank, California

Write for FREE Literature
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ATTENTION HAMS!

WANTED:

ARC-1, ARC-3, ART-13, BC 348, BC 312,
BC 342, T-17 Microphones, Vibrators,
Keys, Jacks, Plugs, BG 161, BC 659, BC
1362, BX 31, CS 41, BC 939, CH 119, CH
120. What have you?

SALE

20,000 Lbs. Misc. Electronic Materials
such as: Receivers, Transmitters Tubes,

Telephone Material, Relays, Switches,
Cols, etc.—All for $750.00

Sale R4/ARR—2, 11 Tube Superhetrodyne
Receiver with Dynamotor DY 2/ARR-2.
Tubes are: 7 ea. 2001, 3 ea. 6AKS5, 1 ea.
12A6. 300 available at $3.50

Also 200 RL 7 with tubes and motor DM32
at $3.50

200 RL 9 with tubes and motor DM32 at
$3.50

R24/ARC-5 Receivers
$12.50 ea.

TALLEN CO., INC.
159 Carlton Ave. Brooklyn 5, N Y

AMAZING NEW V|BROPlEx

- Super Deluxe

WITH ADJUSTABLE
MAIN SPRING

AND OTHER
GREAT
FEATURES

0.52 to 1.5 mc

24-K
GOLD-PLATED
BASE TOP

PRESENTATION MODEL $29.95
Vibroplex presents the first really speed control key. An
adjustable main spring permits operator to send slower or
faster as desired. No more muddy signals . . . no sacrifice
of slgnal quality. Suits any hand or any style of sending. Free
of arm tension. Sends easily as pressing a button. Praised by
operators and beglnners alike. Try this new Vibroplex key!
Yeo'll be delighted. Other new popular Vibroplex keys from
$15.95 up. At your dealer or

inE VIBROPLEX CO., INC. 833 Broadway, N. Y. 3, N. Y.

' i1s a PPI for use on the VHF bands.

I"I--._.-l"

bPR-JU @ GPT 750

TECHNICAL MATERIEL CORPORATION

MAMARONECK. N Y
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him, or you could take pot luck as with the
present system. Simple? Egad, a couple of fil-
ters, diodes, and a sentitive relay hooked to a
surplus Command receiver would work for the
receiving end. The transmitter would need only
a small two-tone oscillator. The many com-
binations of audio frequencies usable 1n a two-
tone “key” would be enough to provide a prac-
tically foolproof calling system. So where are
the construction articles?

Another device we should have had long ago
A con-
stantly rotating antenna and sweeping local os-
cillator would make it possible to present the
band on a 'scope so you could see the bearing
and frequency of any station that was on the
air. This would be to the Panadaptor what the
radar PPI was to the “A"-scope.

Although it is presently frowned upon by
the FCC, 1 think that we may see the day soon
when tape recorders will play a more impor-
tant part in ham radio. Things like CQ’s, re-
citation of equipment at the station, and other
repetitious stuff could well be handled by the
master of repetition, the tape recorder. Even
the c-w men could well use tape—they could
put the info on the tape with a tone oscillator
and then merely rectify this tone to drive a
keying relay. The way many QSO’s are run
today you could put your entire contact on
tape and never have to send a dit by key for
hours on end.

Perhaps I sound bitter. Not really. It’s just
that 1 subscribe to the notion that things can
be better than they are—that we can use our
communication medium for interesting com-
munication. How many hams have arrived at
the point of Well-here-I-am-on-the-air-at-last-
now-what-do-I-say? only to fall back on a sorry
collection of stock cliches and phrases the first
time another station says “Boo” to them, or
“QRZ?", or “HW NW, OM?” In the frenzy of

initiation, the delicate flower of curiosity and

delight which prompted his interest in this

' branch of the art of Communication gets

' trampled on. How much Originality survives
' this ordeal is a matter for research. We need a

good article on How to Talk on the Air, a sort
of do-it-yourself Conversation Kit. (What say,

. Heath?)

You still don’t know what to write? How
about clubs? Every ham club in the country is
frantic for ideas on how to hold themselves
together, how to keep member interest high. If
you have uncovered any mysterious secrets
along this line, there are many waiting i1m-
patiently for the news. Our recent article on
club bulletins started another bunch of these
going and early reports indicate that the idea
has worked.

K20RS

Quite a few of you have written 1n about
the excellent editorials by Jean Shepherd,
K20RS. I'll try to get him to do more for us,




but this is quite a job since he is now on the
air more than Godfrey. Right now he is on
WOR seven nights a week from 12:30 to 5:00
a.m. with a josh diskey show, from 4:00 to
5:00 p.m. with an orchestra on a program
called “Drive East,” and on the Mutual Net-
work from 12:10 to 12:30 p.m. just talking. If
he will only move out of the TV-ridden apart-
ment house he is living in we would be treated
to more of his wit on the ham bands. Right
now Jean is trying to figure some way to get
WOR to put a key in the cathode of that 50
KW rig so he can work some CW.

Windblowers

Last month I put in a piece about the Wind-
blowers Big Blow. Here is the certificate they

. -..:. l_ ’ “‘ -“*
. ; 'F w i
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sent out to those stations that worked all four
of their Big Blow stations. I intended to put the
certificate in last month but ran out of room
due to the last minute nature of the article.

Mountaintopping

I recently ran across a QSL that I sent out
after operating atop Mt. Greylock some years
back. Lest you get the idea that I am loaded

Alopn ML Greylock

W2NSD

Porlable Mobile W1

Praasnt on this historic occamion: Equipmen! used:
Wayne Grean - WINSD 4% ecloment beam (¥ ele
Judsen Soyder - SWL manta removed by wind)
Poul Sayder - EWL SCR-522 zmtrrovr—I4688 Mc
Bill Tynan - WIKMV Two storoge batteries New Yook WILMF, WL :
John Wallace - WBZAY [completely used) Tnx & &b gso es hp cu an agn om's

Flesse Q8L to: Wapne Groes, §8 Fincwopds Aipwnue, Trop, Niw Feord

Siations worked: July 11 & 13, 1947
Mass. WIAVU, KUE, PAB, JXY,
OQP, PFL: Conn.. WIKDK, GSP;
Vermont. WIMEP; 1L L. W1JFF:

with $$ let me hastily explain that one of the
fellows who went on the trip with me was a
printer and we set up the card in his shop and
ran off just a handful. I'm just waiting for the
winter to break a little bit so I can get at moun-
tain-topping again. That is real sport.

A oo A0
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RIRE AV QIoK, MODEL #oiz onveTAL  $3.95
Going ... going ... almost gone.
= GET YOURS NOW!
Brand Not
"l'::! ARC'4 TRANSCEIVER Ui:d!

Gleaming, beaming, spanking new! Shiny, sharp and down-
right terrific! Sensational remote, moblile, or fixed instal-
lation. SEE NOYV./556 C.Q. PAGES 40-43 FOR COM-
PLETE EASY-TO-DIG CONVERSION WRITE-UP FOR
2 METERS. We hought 'em special and we're selling
them at out-they-go-prices! Pick ver favorite deal:

DEAL NUMBER ONE: ARC-4 Transceiver complete with
all tubes, remote control box, junction box fuse block $27.95
DEAL NUMBER TWO: ARC-4 TRANRCEIVER as above
BUT PLUS a shock-mounted rack with plug for mobile.
All new ... iNee ..$32.93
DEAL HUMBER THHEE AHEH*I "[‘rnm:.inr as above
No. 2 BUT PLUS a 12 VYVDC mobile plug-in dyna-
motor ......... Fad ...537.95
DEAL HUHBEH FBUH. -'HlL 1 Tlhi'\":nt' FI\rER same
as No. 2 BUT PLUS AC power supply kit delivering 385
VDO (r_'t" 300 MA and 12 V. filament..............coorveierinns $34.95

AC POWER SUPPLY KIT for above, alone...............$9.95

SHOCK-MOUNTED RACK for above, with plug.
r R e N e TN L TR T SRl S LS L S ST $7.95
12 VDC PLUG-IN MDEILE DYNAMOTOR. For
IR SR 1 S O el ....59.50

OIL CAPACITORS! ALL BRAND NEW!
Mid WVDC Price | Mfd WVDC Price Mid WVDC Price

| 400 § .10 2 600 § .49 2 1,000 § .49
4 500 .30 G 600 .59 8 1,000 1.49
[ 60D 29 7.5 600 .69 15 1,000 2.49
2 600 .35 8 600 .79 .3 1.500 49
10 600 .89 | 1,500 .69
30 600  1.95 8 1,500 1.95

i 1 i i
o = N OB N O MO OB F N N N B N N N N N N N ¥ N N N N M N N N H N N B N ¥ N N

42 600 2.95 .2 2,500 95

4 600 .39
3 for $1.00
I 1.000 .39 5 7,500 3.95

ASK FOR NEW FREE CATALOGUE!

All orders FOB Los Angeles. 25% deposit required.
All items subject to prior sale. MIN. ORDER $%3.00
Open Friday till 10 P.M,

ELECTRONICS
2251 W. WASHINGTON BLYD.
LOS ANGELES 18, CALIFORNIA

09|0000000

EASY TO LEARN COD

Itls easy and pleasant to learn or Increase
t.he modernway — with an Instructo-

Code Teacher. Excellent for the

El' or advanced student. A quick,

cnlnnd de dable method Awvailable

nner's alphabet to typical

eu nn all subjects, Speed range 5 to 40

WP . Alwaysready, noQRM, beats having

someone gend to you.

ENDORSED BY THOUSANDS!

Tlu: Instructograph Code Teacher liter-

takes the place of an operator-instructor
-nz enables anyone to learn and master code
without further assistance, Thousands of suc-
cessful operators have "'acquired the code’’ with the Instructograph
System. Write today for full particulars nnd convenient rental plans.

INSTRUCTOGRAPH COMPANY

Dept. C., 4701 SHERIDAN RD., CHICAGO 40, TLL.
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OSCILLOGRAPH! HICKOK MODEL RFO-5

This precision Instrument orgiinally cost $400.00! Contains
-3 Me vertical amplifier. 10-30 and 100-900 ke frequency
modulated sweep, 0-40 he. sawloos) SWeEep. I'H"r.“--fl-l-".li:r_iH-
nul. Voltage ecalibrated vertieal control. New in original
package. Get this high quality lab and service lest Insiru-

ment at fraction of former price.

Quantity limited 559.50

SET OF SPARE TUBES, Including scope tubes $5.95 extra.

MlNIATURE FREE' On _rE;III.It!::_ ti'lll;
. rehase

HAND CRANK $3.00 or :pf}:uetynn:ul-ﬁl Hand

GENERATOR Lo dS

Latest type, light weight. From recent
model feld phone. Many wuses. Brand

$1.49

new. Terrific buy!

COMMAND TRANSMITTERS
2-3 MC. Good condition $4.95
3-4 MC. Good coudition 4. 95
4.5 MC. Good condition 3.95
ARB RECVY'R. 190 Ke-9.5 MC. Good eond i4.85

1-222 SIGNAL GENERATOR MICRO-VYOLTER
Freq. range: 8-15 MC. and 150-230 MC, Complete with all

tuhes and 5 MC. ealibration erystal. Self-contalned 110V
60 cyc. power supply. 519 95
Good condition.... .

CATALOGUE NO. 105 IS OFF THE PRESS!

Get your free copy today!

All items FOB, L.A. Prless sub). ts change withsut notice.
Calif. buyers add tax, Send 25% deposit with C.0.D. erders.

J. J. GLASS ELECTRONICS CO.
1624 S. Main St. Los Angeles 15, Calif.

= == = = = . = —— —— —

Now Available to Radio Amateurs &
Do-l1t-Yourself Mechanics

A Precizsion ball
beuring slides for Rad-
jos, Amplifiers, Trans-
mitters, Phonograph

\ cabinets and Drawers,

A smooth nolseless

operating slide.

Black oxide finigh,
complete ball bearing
action.

Per Palr—
AModel Length Max. Travel Post Paid
Qs- |5~ 11 $2.50
s-4 16" 17" £3.00
()=-0 21" 28" $3.75

Quantity discounts, Dealers inquiries invited.
To order send check or money order. No C.0.D.'s.

QUEENS SPECIALTY CO.
62-17 75th Ave.,

Glendale 27, Long Island, N. Y.

v/
"

APPROVED

bPR-90 € GP1-750

TECHNICAL MATERIEL CORPORATION

MAMARONECK,. N Y

= e o —————

UNITED STATES OF AMERICA
DX QSL CO-OP

You save more than 50% of the postage costs, plus a good
amount of time. We clear cards to every known Qth in the
| world. Ouly 2¢ a card after joining. $1.00 for 2 years—$2.00
for 5 YEArs.

P. 0. BOX 5938, KANSAS CITY 1I, MO.
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RF Phase & Impedance Indicator

[from page 57|

Meter Types

The more sensitive the meters used with the
Sensing Unit the more accurately will it be
pmnihﬁ: to balance the instrument. 2Z0-micro-
ampere meters are recommended and can gen-

erally be found quite inexpensively on the

surplus market in the form of aircraft indica-
tors. It is desirable to use a zero-center micro-
ammeter for the phase indicator as it avoids
the need to reverse the meter terminals as the
sign of the reactance is changed. Because of the
power-handling limitations of R/ a maximum
of about 2 Watts can be handled continuously
by the Impedance Magnitude section, although
several times this power might be tolerated for
brief intervals just long enough to read the
meter. The phase section will handle a full
kilowatt continuously and can be left perma-
nently in the antenna circuit as a check on
the “flatness” of the feedline. It might also be

| employed as the sensing element of a semi-

automatic antenna tuner.

For mobile antennas R/ should be 50 ohms
maximum. For home station use this should be
increased to 500 ohms.

Calibration

Calibration is quickly accomplished by
coupling the grid dip meter by means of a
temporary link coil connected across J/ and
adjusting the link until a large reading is ob-
tained on the Impedance Magnitude meter. A
known non-inductive resistor should be con-
nected across output co-ax connector J3 and R/
rotated until the Impedance Magnitude meter
reads zero. The R/ scale can be marked, at this
point, with the value of the non-inductive test
resistor. An advance rough calibration can be
made by measuring with an ohmmeter between
JI and J2 and marking the scale of R/ at
evenly-spaced values of resistance.

The phase section can be checked by bal-
ancing RS for zero output to the microammeter
and then varying the grid dip meter over 1its
entire frequency range. If the phase meter does
not remain at zero it shows that stray capacities
are present. The terminating resistor must be
connected with the- shortest possible leads or
stray reactance will be introduced here. When
an antenna or feedline is substituted for the
terminating resistor resonance can be located
by tuning for zero phase-meter reading. The
phase indication changes very rapidly in the
vicinity of resonance.

If a Z-box or impedance matching roller coil
is used the phase unit can be left permanently
in the circuit so that readjustment can be ac-
complished when you QSY.




Subscribe to CQ!
Form a Group and

Save up to $2.00 each!

The more in a group the bigger the savings. 6 or
more in a group can save up to $2.00 each. Pres-
ent subscribers can be included in a group and
extend their present subscriptions, so why not start
a group today! The informative, useful technical
data appearing in future issues of CQ will make
this the best investment you ever made.

RADIO
AMATEURS'
JOURNAL

1 Year Group 2 Year Group 3 Year Group
"1 1 Subscription each $4.00 ] 1 Subscription each $7.00 1 1 Subscription eoch $10.00
"] 2 Subscriptions each 3.50 —] 2 Subscriptions each 6.50 "] 2 Subscriptions each 9.25
] 3 Subscriptions each 3.30 L1 3 Subscriptions each 6.30 _ 1 3 Subscriptions eoch 9.00
.| 4 Subscriptions each 3.20 ] 4 Subscriptions each 6.20 [ ] 4 Subscriptions each B8.75
(] 5 Subscriptions each 3.10 ] 5 Subscriptions each 6.10 (] 5 Subscriptions each 8.50
| ] & or more Subs. each 3.00 _] & or more Subs. each 6.00 "] 6 or more Subs. . . each 8.00

Subseriptions can be grouped Iin any of the three categories shown

Abaove rates apply only to U.S., U.8. Possessions, APO, FPO,
(e.g. Three 3-year, two 2-year and one

Canada & Mexim. to secure the best rates
Pan Amerlean and all other Foreign ADD $2.00 PER YEAR l-year subscriptions ete.)
for postage.

Check the information below and send with remittance

{The coupon below can be used for frem | to & subscription orders. Use separate sheet for additional names.
Use it today!)

CQ Magazine 67 West 44th Street, New York 356, N. Y.

P'*T‘:J.'-.E' enter {_b'_:*?:*:-:-ﬂ orgaers tor the names ?"-':?:r‘ 'I:E'D--'. O..,r' I‘E'T'!“.‘fd-"-ie g E"'If‘ir:lsed
r-——-—._.___—-—__—_—_————————_———_————_____—_—__-l
| Name Call Name : Call l
I Address Address II
I City Zone State City Zone .. State l
I State whether a new ] or Renewal Order [ State whether a new [] or Renewal Order [ |
| 1 1 ¥Yr. 02 Yrs. 0] 3 Yrs. O Yr. 0] 2 Yrs. 0 3 Yrs. |
|  Name Call Name.... —.Call |
: Adidress Adidress |
' ClLy Zane State Clty : Zone.............Blate :
t ; State whether a new ] or Renewal Order ] State whether a new [ ] or Renewal Order ] }

L1 Y. [12 Yrs. [: 3 Y, TN, ]2 Ynrs. []3 Y. i

I Name . Call Name USRI b 1 | :
Address Address |

: Clty Zone State Clin Zone.... Slale I
I State whether a new ] or Renewal Order O State whether a new [ or Renewal Order 7 l
, 1 1 Yr. [12 Y. (13 Yrs. | 18 Yr. 12 Y. 13 Yrs. I
'-—-———-—_-_-—- — e Sm— —————-————_——_——_H—__—.Jl

February, 1956 e CQ e 121



“I-F:-- o m x
EL T 3 & ¥ ¥ r‘ .r..-'i‘ :
&

11 WENEED: AR
' . £
| : Urgently wunt=H-Ec_mn

NIC
B g transistors — all @

3 g fypes of tubes — ll"n“smlEs=

B s especially sub-B rer

I = miniatures, Kly- 8§ 2033 mr s :
bl i strons, minia- & “mcg.m'm*; : .
i 5 tures, brnudcust-= L0S ANGELES 6, i
13 " ing, special pur- 3 CALIFORNIA 5

pose, etc. Also air- : s

=‘ borne, radar and : :;d ﬁ".r S 1
.=cnmmunicutiunl' t;" llll""‘"l
§ § equipment. Phone: =

l= TOP PRICES ¥ -“'5.‘ I wts:
[ i PAID B Cable Address: @
' o VHRADELECT 1§
"an--nn_nr SR

e L L ---ﬁ'

[

l"'T’AB"’SHOIT’ & SAVE
ON ALL LEADING BRANDS
HallicraFter, National, Johnson Genset
COMPLETE STOCK ALLTUBES

Highest #%# Paid For Your Surp/us
~Tubes,Parts, Eﬂuipmenl:-
WE BUY, SELL 8 TRADE AS WELL
WRITE NOW FOR OUR NEW

# BONUS CATALOGS #

SPECIAL — FT243 CRYSTALS
Assorted frlgu-n:l-s .................... 2 for S1

| 47 111 Liberty St.,, New York 6, N.Y.
"TAB" pic.e. Retor 2625

Heathkit, Johnson Viking, Tecraft and

other equipment wired and tested direct.
New Heath DX-100 Transmitter (illus-
truted) wired and tested $241.50. Free
list of reconditloned equipment., trades accepted.
J. LYNCH ELECTRONIC CO.
P.0. Box 54, Glen Oaks Branch, Fleral Park, New York.

ur &
suroiws ~ COMPONENTS @ EQUIPMENT Wholesaie
COMMAND TRANSMITTER T-12 (3-4 Mc). RF1 (Ready for
Issue) All brand new—all Navy inspected—black wrinkle fin-
ish., The most desirable of all surplus transmitters in ready-
for-issue condition at an alltime low price, each 9.50—3 for $25.00
Fillament Xformer — 24V.. 1.6A, Compact, new, [.95—3/5.00
Filament Xformer—12V., 3.5A, Compact cased, new, ]1.95—3/5.00
ARC-5-T-23 (100-156 Mc) w/xtals, less tubes ... . 500

s 4 0 54

1625 Tubes, new, boxed, dozen—2.25

REX RADIO SUPPLY, 88 CORTLANDT ST, N. Y. 7, N. Y.

COMPLETE GROUND PLANE ANTENNA

. . » for 2 and 6 meters. Coax fitting bullt In
Solld aluminum elements screw Into vertical and
horizontal or drooping sockets, Set screw secures
array to standard TV mast tubing. 6 meter an-
tenna §14.95—2 meter antenna $12.95, Models for
: 20-15-10 meter bands and commercial frequen-
{ cles avallable. All prices amateur Net FOB
Nashville.

LEECO

February, 1956

509 Skyview Drive
Nashville 6, Tennessee

CQ o

THE LEVITTOWN SOLUTION
[from page 31]

' second construction crew as soon as the first one

is finished with its units.

Contact was made with Gem Electronics,
Hicksville, a local wholesale house. They agreed
to serve us at greatly reduced cost if we would
buy in quantity. Before any money was spent
on any part the construction crew was asked if
any parts were available through the individuals.
By not asking questions as to how and where
we managed to obtain sufficient tube sockets
from one chap, the resistors from another, wire
from a third, and tubes from a fourth. Other
components are still rolling in for these units,
cutting down on the already low budget.

The cost is further reduced by this article. . .
The profits from it will be distributed amongst
the construction crew. and if we can talk OM
Wayne Green into a constructional piece, the
way we figure it, each man will not only have a
mobile rig on Ten & Six, but possibly a small
profit for the time he has invested. -

Perhaps the biggest thing about all this is the
tremendous shot in the arm it gave the club.
As the photographs show, activity is taking
place in earnest. These photos are candid, not
posed. If these fellows had their way, this activ-
ity would go on five nights a week, not just two.
In fact, it's so much fun working together that
talk has even been heard about what we can

build next!

PRINTED CIRCUITS

[from page 21]

If the services of a shearing machine such as
used in sheet metal shops is not available, t_he
copper-clad phenolic laminate may be cut with
a fine toothed table saw or handsaw or with a
fine toothed hack saw and cleaned up with a
fine mill file. When sawing or filing by hand,
care should be exercised to prevent chipping of
the phenolic or separation of the foil. This can
be best avoided by sawing or filing from the
foil side and by clamping the circuit board
between blocks of wood which extend up near
the edge. A fine toothed table saw or band
saw greatly simplifies cutting of the copper-clad
phenolic laminate.

Soldering

When all holes have been punched or drilled,
the components are mounted by inserting their
lugs or pigtails thru the panel holes from the
phenolic side. A slight bending of the pigtail is
usually sufficient to hold the resistor or con-
denser in place during subsequent soldering.




Mass production techniques call for dipping or
brushing the wired panel with the proper flux,
followed by dipping (floating) of the complete
circuit board and components on the surface
of molten solder. Three to five seconds are
usually sufficient to heat the pigtails or lugs and
to accomplish a good uniform soldering job.
The circuit board, when lifted from the solder
pot, is tilted to permit the excess solder to drain
from the circuit. Protruding pigtails are then
clipped off as close to the board as possible
and the surplus flux removed with alcohol and
a short bristle brush.

Individual or experimental circuit boards may

SURFACE OF COPPER CLAD LAMINATE THOROUGHLY
CLEANED WITH A FINE ABRASIVE

e e e e e e

TN

COAT SURFACE OF COPPER WITH LIGHT SENSITIVE
ENAMEL BY SPRAYING OR BY FLOWING-ON IN A
CENTRIFUGE

®

U e e e e e e e e

AR

EXPOSE ENAMEL TO LIGHT THRU CIRCUIT PATTERN
NEGATIVE. UNHARDENED AREAS WASHED AWAY
LEAVING ACID RESIST PATTERN

SO

UNWANTED COPPER FOIL ETCHED AWAY

LU e

AN

RESIST CLEANED OFF WITH SOLVENT. CIRCUIT
BOARD READY FOR TRIMMING, DRILLING AND
ASSEMBLY BY SOLDERING ON COMPONENTS

® ® ©

Fig. 13. Basic steps in Photoengraving.

be soldered by hand when the flux and solder
pots are not justified. In this case, small, clean,
well tinned pyramid tipped soldering irons of
from 35-50 watts are preferred. The so-called
“pencil irons” can be used without fear of
damaging the panel or the copper-phenolic
bond. However, faster soldering can be done
with a larger (up to 150 watts) iron when
experience has been gained. Excessive heat is
evidenced by a snapping or frying sound in-
dicating deterioration of the phenolic board.
Conventional rosin core solder is used. NEVER
USE ACID or other separate fluxes or serious
deterioration of the dielectric will result.
(Part 11, which 1s to appear in subsequent

issue, concerns the preparation of the master
drawing of the circuit layout. Suggested wiring
configurations and specifications for conductor
widths and spacings are considered. The simpli-
fied practices which are recommended make it
possible for any amateur to produce circuit
boards rivaling those of professionals.)

BEFORE
YOU BUY

OR

TRADE
ANY HAM

GEAR
SEE

WARD, W2FEU

for the best deal .

Time Payments Arranged at Low Cos
Through Our Local Bank on Purchases
of $100.00 Net and Over

Write, Wire or Call
Ward, W2FEU
At

ADIRONDACK RADIO SUPPLY

185-191 W. Main St., Amsterdam, N. Y.
Tel. Victor 2-8350

Ward J. Hinkle, Owner Dept. C1

Now available in
KIT FORM: WIENS

CONELRAD ALARM

#® This unit gives VISUAL ALL-CLEAR in-
dication and a simultaneous VISUAL and
AUDIO CONELRAD ALARM signal and
warns of power or receiver failure.
Attaches to any b.c. receiver and employs
¢ unique audio muting system to elimin.
ate unwanted radio audio-signals on All-
Clear conditions.
Power Requirements: 6.3 vac la, 250
vde, 15 ma; 2 volts AVC.
LIF, Easy to follow construction data.

. 2 529.50 in Kit Form Postpaid

& | $39.50 completely wired and tested

_g. WIENS ELECTRONICS LABORATORIES

Dept. 14A
- 130 Crest Road, Redwnnd City, Calif.

| - T SEATE Sas e BESREDE My VIR
GET INTO_ ELECTRONICS

You can enter this uncrowded, interesting flaeld. Defenas
expansion, new developments demand tralned speclalists. Study
all phases radlo and electronics theory and practice: TV
FM: broadeasting; servicing: aviation, marine, police radio.
Prepare for good pay. 18-month course. Graduates in demand
by major companies. H.8. or equivalent required. Begin Jan-
uary, March, June, Beptember. Campus life. Write for Catalog.

VALPARAISO TECHNICAL INSTITUTE
Valparaise, Indlana

:iﬁi&f

Dept. A
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STANDARD
BRAND TUBES

ONLY Ist QUALITY No seconds,
“bargains.” COMPLETE stocks of

rivate label, or rewashed
EW TV & Radio types.

IT'S FREE! RECEIVING TUBE CATALOG

New Handy-Order Form. Lists Iatest tube types including string
series. Remember—our TV and Current Radio Types do not re-
quire so-called meter checking because they are new, fresh from

factory! Lists 400 types.

1B45 . 3500 918 I.
2C39A . 10,78 SFPPT s I.E
R R S
al . . 3.00 -
2053 10.75 JAN .. ... 70.00
. IGP4/7IP4 __10.00
2E30 .. - L8 717-A i i
2E31 . . 1.90 723 A/B ... 9.50
2E35 ~ 1.95 T28-A ... . 5.50
?B'Pll : 2.5!1 754TL
i D Surplus i
3DPI .. ... 2% Bﬂ'ﬂ[... H . ] ..?5:;
ﬁ;ﬂ Ea"rllu‘lg'ﬁ 803 . ... 2.00
urp. ’
ﬁ“,’_._‘}m” _____ 3 00 B i 1D
p. 22.50
4X 1506 Surp. 5 e e 19
4PRGOA p. 32.50 BT . 2.78
(Surplus) . 50.00 B8II-A ... 3.85
4X250B . 4230 812 ..........278
4X500A Surp. 80.00 B8I12.-A ... 8.50
4-65A Surp.. 1650 BI14 .. ... 135
4-750A B8 ik
(Surplus) .. 50.00 816 (RCA) .. .95
SISA ...........580 828 ... 65
GES5S75A ......12.50 830-B ... 2.00
o/2-A (GE) ..2.78 832 ....... 500

866-A (RCA) 1.25
Br2-A ... ... 125
874 (RCA) .. 1.00
o e RS U
BK"M? ----- - -m
FG95/5560 . _18.00
GL 5551/

Nl ..l 40.00
OB3/VR90.... .85
OC3/VRIOS ... .85
OD3/VRIS0..... .88
B i 6.00
o3 ... 7.00
56568 ... 2.98
BB Gorsiin - 5B
SN ... LD
5676 ....... .90
5794 (RCA).. .80
5814 ... ... B0
5819 RCA .. 33.00
5820 (leon) 185.00
5804/AX9903 16.00
BOOS ... 410

B0O0O8 (RCA) ... 3.25
B020 (Surplus) 1.25

We stock over 2,000 other types . . . write.
I—'-'__-—__.__
RESISTOR-CONDENSER ANALYZER, Sprague model

TO-3

TV CALIBRATOR, RCA model WR-39C., Like New . 175.00

SENIOR VOLT-OHMIST, RCA WV-0TA with probes,

Like New ......

5" OSCILLOSCOPE, RCA WO-80C LN, ... e
VM, Model 232. Wired and tested. Like New

EICO VT

LR R B
[TER]

MULTI-SIGNAL TRACER, Elco model 145, wired &

tested. I.N.

LAB. POWER SUPPLY. Electro “BJ”. See. 6vDC

1—25 A. Ex

nﬁcurnuuu TUBE CHECKER, RCP model 316.
6 V. 80 AMP LEECE-NEVILLE aiternating system.

Complete, Used, excellent. .

5" OSCILLOSCOPE, G.E. Model CRO-5A. Like new  125.00

TV CALIBRATOR, RCA model WR-39A. Exe. 149.5
3" OSCILLOSCOPE, Supreme model 548. Exe. 24.93
/5A2 RECEIVER, w/spkr. Exc. kst sl s st S
RCA DUAL pamoramie adaptor w/two 5° screens. New . 100.00
SIDEBAND SLICER. Central Elect. Model A" L.N.. 65.00
FILAMENT XFMR. 5 VOT @ 123 amps, Thordarson... 3.50
FILAMENT XFMR. 5 VOT @ 20 amps, Kenyon.... ... 4.50
MICRO-CIRCLE CUTTER. Cuts 1* to 4* holes. New 3.50
SNOOPERSCOPE TUBES, CRI-143 er 147. New.......... 3985
INFRA-RED FILTER for sbove. New 1.05
(free data supplied with elther above)

115 V. SELENI RECTIFIER. % amp. full wave

biri . Made by Sarks-Tarzian. New......._ .. .. 3.00
SELSYN MOTORS. 115 wolt, 60 eyele ........... . EACH.. 9.75
K;:HIHEEA-HlHHEH. 13 xtal chan. TV freq. marker.

Cxeel .. it ST e Eee R L. |
GEIGER-MUELLER COUNTER KIT. Sensitive, deluxe,

professional model. Uses 4 sq. Simpson 0-25 micro-

ung meter . T R S P S L e e g 1
Eli.#ﬂ -rIEIHE GUY LINE. Non-metalle, non-reactive line.
THQHBEEWEH. ARMY MODEL AR-Il. 20-40-80. 50 g
o - EN 90901. With 1CP1 tube. New 29.5
erATT AM FINAL, MILLEN 9088I. De-TVIed g

W/ Power lug{:lr o RPN TR P ey e e [ A
GRID-DIP METER, MILLEN 90651. With all 7 coils

moorig. pasking .. 45.00

Write For Latest Bargain Flyer. IT'S FREE!

All merchandise guaranteed, F.0.B., N.Y.C. Phone: WA 5-7000

B ARR ELECTRONICS
CORP.
512 BROADWAY DEPT. 1-C N.Y. 12, N. Y.
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Ghe Mam Shop

N e

RATES: 25¢ per word per insertion for commer-
cial business organizations,
5¢ per word per insertion for individ-

uals on a non-commercial basis.
MINIMUM CHARGE $1.00.

CLOSING DATE: 25th of the 2nd month preced-
ing date of issue.

MAIL: Your typewrilten copy with full remit-
tance should be sent to CQ Magazine, 67
West 44th St., New York 36, N. Y.
Attention: Classified Ad Dept.

NOTE: The products and services advertised in
this section are not guaranteed by the

publisher of CQ.
Telephone orders not accepted.

FOR SALE

CLEANING SHACK: Have equipment for AM, SSB,
Power Supplies, Rotator, Hi-Fi, Air Conditioner, Books,
Magazines, Test Equipment for TV-Radio repair, few
TVs and Radio-phono. Consider trades. Stamp for list.
W4APIL 1420 South Randolph, Arlington 4, Virginia.

ATTENTION MOBILEERS : Leece-Neville 6-volt 100 amp
system. Alternator Rectifier and Regulator, $60.00. Also
Leece-Neville 12-volt 100 amp system. Alternator, Reecti-
fier and Regulator, $85.00. Good condition. H. A. Zim-
mermann, Jr., K2PAT, 570 Jamaica Avenue, Brooklyn
8, N. Y. UL 2-3472.

HANDSOME BROCHURE of your equipment pictures,
schematies, layouts. Finishing touch to fine equipment.
Photocopying, drafting, 75¢ per page. Binder 50¢. Send
pictures and sketches to K4EMG, Box 307, Hopewell,
Yirginia.

INTERESTED IN Hi-Fi? First complete book, 160 pages,
on why, what and where to buy high fidelity equipment,
Fully describes basic elements of a high fidelity system.
Only $1.00 postpaid anywhere. Audio Fair Publishers,
Dept. C, 209 Madison Ave,, New York 17, N. Y,
100 KC erystal standards brand new with tube and
crystal. Clearance priced at $7.25, e¢/o W2LZX, Jack M,
Gutzeit, 49 Bleecker St., New York, N. Y.

FOR SALE: F.M. Monitor FD-9B modulation and devi-
ation meter. Manufactured by Doolittle Radio Ine. F.0O.B.
Nashua, $150. Nashua Mike and Key Club, Box 94,
Nashua, N. H.

COLLINS TRANSMITTER 32V2, $375: T6Al receiver,
$250; RME VHFI152A, $40: DB22A, $35. All in good
condition. W2LXT, 254-17 Morgan Street, Little Neck
83, Lo L, . X,

GLOBE KING 400C,. TVI'd. 10 to 160 Meters, ant. tuner
to match. Hallicrafter VFO perfect shape. Complete,
$400, H. Webb, K2GKH, 125 Ocean Avenue, Jersey City,
N.J.

MULTIBAND ANTENNAS: Work all bands the quick
low-cost way. The *“Six-Bander,”” 6 through 80, only
$3.25. Open wire folded dipoles, $4.95 up. Many other
models—write for free literature. R. J. Buchan Company,
Bricelyn, Minnesota.

TREMENDOUS BARGAINS: New and reconditioned
Collins, Hallicrafters, National, Johnson, Elmae, all
others. Completely reconditioned with new guarantee:
Hallicrafters S38, £29.00: S40B, $79.00; SXT1, $£149.00;
SX62, £159.00: SX06, £199.00; HQ129X, $159.00; HQl140X,
$199.00; National NCI125, $129.00; NC173, £139.00; NCI1B83,
£179.00; HROS0T, $£229.00; NCI183D, $269.00; HROS50TI;
HRO60; Collins T5A1, $249.00; T5A2, $299.00: T5AS,
£309.00; 32V1: 32V2; 32V3: Viking Ranger; Viking II;
large stock of mobile receivers, transmitters, converters,
hundreds of other items. Easy terms. Shipped on trial.
Write for free list. Henry Radio, Butler, Missouri.

PHONE PATCH: Engineering and on-the-air testing
brings you the new NRM M-3 Phone Patch. Features
“audio balance,” transmitter, receiver control and line
switch. Wired and tested $11.95 plus postage. NRM
Wholesale, 286 Teaneck Road, Ridgefield Park, New Jersey.

CRYSTALS: FT-243's—3500 to 8700 KC = 2KC, $1.00
each. .019 setting, $2.00 each. Hundley Crystal Co., 2951
North 36th, Kansas City 4, Kansas.




BC-223 TRANSMITTER, new, with ecoils, tubes; BC-645
transceiver, new; Jones MM-1 micromatch; National
XCU-50Xtal calibrator; HRO-50-AC 21 Mc coil set; Na-
tional Selectojeet S0J-3; TA-12 modulator; Raytheon
tapped autotransformer, 1750 watts; four 4-125-A tubes,
$5.00 each; two Eimac 150-T tubes, $4.00 each; 28 Mc¢
four-element Clarkston beam; S0M B & W Balun, $£5.00;
40M 274-N receivers, $5.00 each; one 80M and one 40M
transmitter, £6.00 each; Miscellaneous meters, trans-
formers. WE6BNO, Box 42, Grapevine, Texas.

FOR SALE: Going mobile? A complete 6 V. mobile
station. All equipment used very, very little. Like new.
Elmaec AF67 xmtr. PMR6A revr. pwr. supply for revr
and VFO for xmtr. Carter 600V. 170 ma. dynamotor.
Master Mobile all band coil and whip, $250. WE8SJO,
Barry Yoder, 7321 Bordman Rd., Almont, Mich.

10 OR 15 Mtr. Converterettes, $8.50; 25 watt 80/40mtr
novice xmtr, $10.50; Eimac 4-250 tube, $18.50; 25W 10mtr.
mu]hii.le xmtr, PP USA. WGRET, 862 Elm, Chula Vista,
Calf.

SELL: JOHNSON Viking II, like new, $200. Hallicrafters
S-76, good condition, $100, Factory-sealed Telrex 20-meter
beam, £100. Heathkit VFO, $10. Curt Olofsson, W6GTY,
3809-A 18th St., San Franecisco, Calif.

WANNA EXTEND the 2-meter range and do it without
fuss or bother? Telrex has just completed a revolutionary
series of long wide-spaced 2-meter arrays of minimum
bulk and light weight all dural construction. Every
array optimum-spaced, precision-tuned and matched for
200 or 52 Ohm transmission. 6-element unit overall
length, 1}4 wave length; 8-element unit overall length, 2
wave lengths, and 15-element unit overall length, 4 wave
lengths., The arrays can be stacked for additional gain.
Gains up to 20 honest db’s with patterns comparable to
60 foot parabolic dishes., Should make 1,000 mile hauls
common on 2 meters when 2 stations are similarly
equipped. Write us for data or order through vour favorite
distributor. 73. Telrex, Ine., Asbury Park, N. J. M. D.
Ercolino, W2BDS,

FOR SALE: Take your choice for $30: AT-1 transmitter
with AC-1 coupler, S-38C receiver, 120-watt modulator,
Link 10 meter transmitter with dynamotor. Harry Partin,
6046 Woodlawn Ave., Chicago, Illinois.

FOR SALE: Plate transformer, 2KV, 6200V sec., $30:
Zenith Trans-Oceanic portable excellent condition, $40.
K2BYX, ES 3-3205, Brooklyn, N. Y.

BARGAINS: WITH new guarantee: S-38D, $39.50: S-40A
or S-77, $690.00; S-47C, §$59.00; HFS w/power supply,
$99.00; Lysco 600, $79.00; S-27, $79.00; S-76, $149.00:
SX-T1, $159.00; SX-96, $189.00; HQ 140X, $199.00: SX-42,
$159.00; HRO-50T1, $299.00: Collins 75A3, £375.00: Sonar
VFX 680, $29.50; Eldico TR756TV, $35.00; Heath AT-1,
$24.50; Meck T60, $39.50; HT-17, $£29.95;: EX Shifter,
£35.00; Globe Scout 40A, $69.50: Globe Trotter, $49.50:
HTI18, $59.00; Harvey Wells Sr., $69.00; Elmac A-54H,
$89.00; PSA-500, $27.50; Viking I, $159.00: Viking 1II,
$229.00; Globe King 275, $249.00; Globe King 400A,
$299.00; 32VI1, $325.00; 32V2, $£375.00; and many others.
Free trial. Terms financed by Leo, WOGFQ. Write for
catalog and best deals to World Radio Laboratories, 3415
West Broadway, Council Bluffs, Iowa.

NOVICES: HEATHKIT AT-1 and AC-1 transmitter and
coupler with five Novice band erystals. First $40.00 takes
all. Local sale preferred. Ray Albert, 334 Lambeth Road,
Baltimore 28, Md.

SONAR VFX, good used, $30. Meissner EX Shifter, good
new 335, RME MC-53, new $38, VHF-152A like new,
$40. Eico 5" scope. Model 425, like new, $40. All shipped
prepaid. W3ASK, 607 Beacon Road, Silver Spring, Md.

TELETYPE BULLETINS. Send £5.00 for all available

issues of the Amateur Radio Teletype Society Bulletin.

Gives circuits and important information not available

elsewhere. Get basic information on this new ham field.

‘?ri]t;e ARTS, 1379 East 15th Street, Brooklyn 30, New
ork.

FOR SALE: AN/SPR-4 1000-3000 Mc Receiver, new con-
;i;tinlta_. W{ritgﬁb&t price. Box 44N, CQ Magazine, 67 West

SYNCHRO-SCOPE TS-34A/AP in excellent condition for
sale. Write Box 63E, CQ Magazine, 67 West 44, N. Y. 36.

SSB EXCITER for sale. Lakeshore Phasemaster Junior in
excellent condition, Cost $174.50 and works like a charm.
Make me a good offer over $120. K2PMM, Box 50B, CQ
Magazine, 67 West 44th St., N. Y. 36.

SONAR SRT-120 100W mobile or 110AC with VFO and
A-C power supply. Perfect condition, $175. Elmac PMRGA
revr. with 6-Volt power supply. Perfect condition. First
$05 buys it. Also 1955 Drake Q-Multiplier. New in carton,
$21. H.NW}*hb. KZGKH, 125 Ocean Avenue, Jersey
City 5, _

SELL: NEW T-90 with power supply, $175.00. Wanted:
Two 2-meter receivers with squelch control and four
304TL tubes. E. L. Felder, Tylertown, Miss.

MULTI BAND-ANTENNA, 80-40-20-10, horizontal cen-
terfed, low SWR line. Patented. Write Lattin Radio
Laboratories, Owensboro, Kentucky.

SAVE! BUY surplus direet from Government at tre-
mendous savings, radio, electronic equipment, parts,
power tools, machinery, hundreds others. List, $1.00.
Box 169CAF, East Hartford 8, Conn.

FOR SALE: New and used Gonset Communicators,
VFO’s, Linear Amplifiers, Mobile Equipment, ete. Also
Communicator S Meters and Audio Pre-amplifiers.
Graham Company (WI1KTJ) Stoneham, Mass. ST. 6-1966

REVERE TAPE recorder, $85; Garrard RC-60 record-
changer, $15; 5-tube table radio, $5: All excellent. Ship-
ping charges additional. Marilyn Phillips, 311 Penfield,
Rockford, lllinois.

PALCO 12-volt power supply new, $28.50: 6-volt coax
relay.Lexcellent. $6.00. Marcel Valois, Box 488, Coving-
ton, a.

FREE LIST! New and reconditioned receivers, transmit-
ters, etc. One hundred big bargains every month. Highest
trade-in allowance. Write today! Dossett, WIBHV, 855
Burlington, Frankfort, Indiana.

SELL: KLEINSCHMIDT kevboard perforator for Morse
code, $175; Boehme automatic kever, $145: Model 12
Teletype complete, $125; NC-100, $95; NC-88, $85: HRO-7,
$169. Tom Howard, W-1-AFN, 46 Mt. Vernon St.,
Boston 8, Mass. Riehmond 2-0916.

TRANSMITTER-RECEIVER BC-654A. One complete ex-
cept tubes, $12.00: one junk, $5.00. ARC-5 transmitters,
two 4.0 to 5.3 Me, $3.00 each; two 5.3 to 7.0 Me, $3.00
each. Two ARC-5 receivers 6.0 to 9.1 Me, $3.00 each.
All ARC-6 units have tubes and are in good condition.
WG6KEG, 2142 Parkway Drive, El Monte, Calif.

SELL: VHF-152A, $40. Heath audio amp, model A-7C,
$15. Arvin portable radio, $10. All work good. Bob
Hartman, Dakota, Illinois.

SELL: 145-Me¢ 522 xmitter, mike, antennas, equipment

used very little, $50. Gary Glogg, 202 9th Avenue, E
Northport, N. Y. - e

FOR SALE: Heathkit AR-2 receiver with cabinet, $20.00:
also NC-88 in perfeect condition, best offer. Robert

E{ha&nplin, Jr., KZBKX, 131 Bryant Avenue, Springfield,

FOR SALE: Collins 32V-3, 75A-3 with speaker. Best
cash offer for either or both. Perfeet condition. W@ELK,
2421 Wisconsin Street, SW, Cedar Rapids, Iowa.

WIREP I}AS three excellent receivers. Will sell two of
the following : SX28—a real good one—just out of Douglas
Labs with complete overhaul including new noise limiter,
Navy HRO Model RAS 150 to 30,000 ke with seven trays
(they don’t build them like this anymore), includes 15-
meter crystal converter and Heath Q-Multiplier, also one
NC300. Prefer local deal but will deliver up to 150 miles.
R. L. Gibbons, 15 Everett St., Canton, Mass.

PHONE PATCH for receivers with 500-ohm terminals.
New simple operation, installation, $9.95 f.o.b. W2EEJ,
821 Rutgers Road, Franklin Square, N. Y.

PEERFDRATED ALUMINUM sheet, .051, 5/64” OD holes,
's” centers, $1.20 sq. ft., cut to size. Send for listing
on beams, aluminum tubing, ete. Radeliff’s, Fostoria, Ohio.

2 METER BEAMS: 6-element, horizontal or vertical, all

seamless aluminum, $6.95 prepaid. Wholesale Supply Co.,
Lunenburg 1, Mass.

FOR SALE: Meissner Model EX Signal shifter, $35.
Complete mobile rig, Elmae A-54, Gonset Super Six,
Master All Band antenna, PE-103 with 6 and 12 wvolt
brushes, connecting ecables, $125. Also an all-band 275-
;;altt gtl'nlal excfllent. 141-12!’;&. %ﬁﬂ. F;Ine 1000v. 15 A. supply.
515. work excellently. Paul orton, WATEW,

N. Duke, Durham, N. C. bl
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BUY NOW AND SAVE UP TO 90%

NOVICE, FT-243
FT-171, FT-241,
FT-249, DC-34/35
SHIP BAND, MISC.

4,000,000
GOVERNMENT ”
SURPLUS
CRYSTALS

L

SAME DAY
SERVICE!

- & & @

SATISFACTION
GUARANTEED!

- L

3 G‘ER 5,000
REQUENCIES! f )
Thf_- Huuse of Cryfsrnls
U. S. CRYSTALS, Inc.
503 5. UNION AVE. » LOS ANGELES 17, CAL.

¥

15 Watt CW-Fone All Band Xmftr.
Fixed or moblle. Meter switching., plate
modulation. Ideal xmtr for newcomer or old
timer. Includes tubes, meter, cabinet, all
jarts. $10 with order bal. COD.

Wit form with instructions... e 929 .95
Wired and tested ...... — " W]
115 Volt AC power lunplr (wired) ....... :ggg

6 or 12 Volt vibrapak (wired)
Send for free information
BAND GUARD ELECTRONICS
Garden City, Mich.

32219 Rosslyn

AN/APR-4 TUNING UNITS WANTED

TOP PRICE PAID. Also Fregquency Meters TS-178,
174, 176, and 823, and other good quality surplus
equipment ; General Radio, L&N and other standard
laboratory equipment and instruments, Weston

meters, etc.; technical manuals.
ENGINEERING ASSOCIATES

424 Patterson Road Dur_n 9. Ohile
NEED PARTS?

We stock nationally advertised Ham parts
CURLE RADIO SUPPLY

439 Broad St., Chaottancoga, Tennessee
406 Meridian St., Huntsville, Alabama

SCHEMATICS — CONVERSIONS

FOR SURPLUS GEAR

NEW LIST D! MANY ADDITIONS!

self addressed envelope for List D. Add 25¢
DO IT TODAY!

BOX 1220-CQ
BEVERLY HILLS, CAL.

Send stamped,
for chart explaining AN nomenclature.

R. E.
GOODHEART

WANTED! ‘&R’I‘l.:-, ARCI ARN-7, APR-4, ARC-3,
BC-610, BC-614, BC- 939, TDQ, BC-342, BC-312, BC-348,
BC-221, TS-173, 32V, 75A, Test Eqpt, Tech Manuals, Tele-
type all’ types transmitters receivers. Cash or trade for NEW
?s_'ul:innal 300 Hallicrafters $SX-100, Hammarlund HOQ-140-
X, Pro 310, B&W #5100B, Johnson Viking, Ranger, Har-
vey Wells, Gonset, Elmac, Morrow, Central E1, Telrex,
Kuehne, Fisher Hi-Fi, Pentron, etc.

WRITE or phone Tom, W-1.AFN. Richmond 2-0048, 2-0916
ALLTRONICS, Box 19, Boston 1, Mass.
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FOR SALE (Cont'd)

TRANSMITTER converted for 40 Meters.
with instructions, $15.00. KZENN, 198
{]hh*r Bay, New York.

COMMAND
Ready to go
Anstice Street,

HI" \THI\I[‘ AT-1 in excellent condition, used less than
32 hours, 4 erystals included, $27.00. KNZOEF, 45
Gramercy Park, New York City. OR. 4-3599,

ELMAC PMR 6A mobile revr PSR6 power supply
$125. Babecock MTS5A mobile xmtr, $75.00.
SX71 revr spkr, $169.00. Colling 32V1 TVI'd perfect
condition, $£350.00. Precision E-200-C Signal generator,
$35.00. Heathkit TS-3 TV alignment generator calibrated
used less than 10 hours, $45.00. WEKDE, 443 6th Street,

SELL:
5 months old,

Calumet, Mich.

Q5Sl's
QHL'E:-bA\‘IPL ES, dime, Print Shop, Corwith, lowa.
i.!:-ﬁl ".'HPI ES. IJ}me, refundable. Gale, “'IHU._:\VHH‘I;

furd Cnnn

1521 Koenig

QSL's-SWL's E".‘HPI E-S Bolles, HEDWC
Lane, Austin 5, Texas.

Bartinoski,

QSL-SWL's, Williamstown, N - K

QUALITY QSL’'s, Samples, li'lt;‘ LEE, 'WiCZi Box T171,
Oklahoma City, Oklahoma.

Samples for stamps.

QHI.ﬂ Two c:;]urs. $£2.00 hundred

Woody's (formerly Rosedale Press), Box 164, Asher Sta-
tion, Little Rock, Arkansas.

QSL S77?7 LARG P.ST variety sampleq 25¢ (refunded).

CALL B[}GKEJ $4.00,. ‘%ackers. WBDE.D Holland, Mtch:gnn

_— = = s

QSL'S: CARTU{}NS phutus Samples, stamp. Prﬂ'ﬂﬂ,
1[119{" {“rnmur, Wmhlta Kansas,
Q'-,.I . SWLHI \r"ﬂrlcnlnred specialists, Samples, 10¢.

WfIHlU ‘ll‘l HHI‘I‘I‘HIH. Jeffersonville, Indiana,

QE:L s—-“Hrn“mE" W3CJI, 3110 Lehigh, Allentuwn, Pn
Samples, 10¢,

with L‘ﬂtHIHEIJE, 25¢.
QSL'’s

:+ HIGHEST quality, lowest prices. Samples, 10¢.
Arecadia Printing and Duplicating, P. O. Box 474, Arcadia,
California.

QSL's-SWL's high quality. Reasonable prices. Samples.
Write: Bob Teachout, W1FSV, 204 Adams Street, Rut-
land, Vermont.

SWAP OR SELL

NEW SEALED, 4-65A (8), $10. each: new sealed,
4X150A (4), $20. each; pair Handie-Talkies (3995 ke)
work, £75: Geiger counter El-Tronies SM-3, new batteries

& {:M tub{- 8136 ;
collections or accumulntinn:-a:
All inquiries answered. Snow,
Oklahoma.

200 new 6J6's, $75. “ant U.S. stamps,
or Elmac PMRGA or PMRT.
708 Chris Avenue, Altus,

new, unused, 50-
K2ILS,

MOBILE TRANSMITTER, commercial,
watt, 10 meters, swap or sell, £40. Bob Siegel,
130-18 223rd St., Laurelton 13 N. Y.

SELL OR TRADE Meissner model Eh Signal Shifter,
DB20 Pre-selector, 2 T15C tubes, 1 5021 Tube, 2 sockets
and 24V amp. fil. 'l't'ﬂthUl"l"ﬂEI‘. WSESUAD, George Eastman,

I[‘h--mt-ke \ii:‘:higﬂn.

WANT: ARC-1, ART-13., ARN-7, DY-17, CU-25, -"i.l H-—t
APR-9, TDQ, HC*EI(J'-E, BC-614-E, BC-939A, BC-342, HC-
348, BC-312, BC-221, TS-173, TN-19, TN-54, ARC-3,

32 V, T5A, Teletype, Boehme, Technical Manuals, Test
Equipment, ete. Cash or trade for New Johnson Viking,
Ranger, National NC-300, Hammarlund Pro-310, HQ-140,
Hallicrafters SX-100, Barker Williamson Z5100B, Gonset,
Elmac, Harvey Wells, Morrow, Central Electronies, Telrex,
Fisher Hi-Fi, Kuehne Towers, etc. What have you to
trade? Write or phone: Tom, W-1-AFN, Alltronics, Box
19, Boston 1, Mass. Richmond 2-0048. (stores: 44 Canal,
Boston, 60 Spring, Newport, R. 1.)

SELL OR Trade: Complete mobile rig, Babeock MT5HA
xmtr, PS4A pwr supply. EV Mike, Gonset Super-6 conv,
noise elipper. Master Mobile whip with 80, 20 meter coils,
all cables, wiring, inst. books, $150. cash or trade for
good revr or?7? W6HSO, 3193 Chase Road, Riverside,
Calif.




— == —

WANTED

CASH FOR BC-610E, BC-614E, BC-939, BC-729, B(C-221,
BC-312, 348, TCS, AN/GRC-9 and higher, and parts for
all these. AMBER INDUSTRIAL CORPORATION, Sur-
plus Div., 756 Varick Street, N. Y.

WANTED: APS-15 or ;’\1’{,1 18 r'ultr {nml‘lletﬂ WIiTBE,
318 W. Galer, Seattle, Washington.

e e —e —

SELIL: YOUR back issues of CQ. We will pay 10¢ each
for all issues before March 1954, in good condition. Send
them to Circulation Dept., CQ Magazine, 67 West 44th
St., New York 36, N. X.

WANTED: COLLINS KW-1 transmitter. State price and
condition. Also pair sound-powered phones. WOMLY,
Box 185, Perry, lowa.

WANTED: Jones Micromatech in good condition. BState
lowest price. Box 93G, CQ Magazine, 67 West 44, N. Y. 36.

MODULATION TRANSFORMER wanted. Need multi-
matech 500 watt transformer for KW rig. State make,
model and lowest price. Box 1TW, CQ Magazine, 67 West
44, N. Y. &6.

$200.00 DR MORE for Tunm;: Units TN-u-d %I’H‘. 4 {2 000~
4,000 Me.). Also need parts, ete. ]Lng:m}etmg Associates,
434 Patterson Road, Davton 9, Ohio.

AN/APR-4 tuning units, ARC-3, ARC-1, good surplus
and commercial laboratory items wanted. WSKTL, Far
Hills Branch, Box 26, Dayton 9, Ohio.

WANTED: TUBES—Boxed and unboxed transmitting,
receiving, and special-purpose industrial types such as
Klystrons, ete. Also will buy excess test gear, Hickok
tube checkers, Variacs, ete. Will pay cash or swap vyou
for choice equipment and tubes. B. N. Gensler, W2LNI,
3800 West 11th Street, New York 14, N. Y.

WANTED: NEW 4D32 tube. Sell, like new, matching
speaker for Collins 7T5A-1, $10. Roy Sawdey, 52556 Harper
Road, Solon, Ohio.

TOP PRICES paid for BC-348-H,K,L.R,S. Preferably un-
modified. Write, giving complete information on model,
condition and best price. Industry Services, Ine., 2705
South Oakland Street, Arlington 6, Virginia.

WANTED: COLLINS 236A transmitter. W2NSD, e¢/o0 CQ
Magazine, 67 ‘e‘.eat 44th Street, New ‘ic}r]-.. 36, N Y.

WANTED: I-'J.-DCIHENIG tubes, H” types. ,r'\l:-:n want
all types airborne electroniec equipment: ART-13: BC-
788 ; I-152; ARC-1; ARN/7, ete. Top dollar paid! Bob
sanett, W6REX, 1524 S. Edris Dr., Los Angeles 35,
California.

MISCELLANEOUS

RECEIVERS: REPAIRED and aligned by competent en-
gineers, using factory standard instrument. Hallicrafters,
Hammarlund, National, Collins-authorized service sta-
tion. Our twentieth year. Douglas Instrument Laboratory,
176 Norfolk Avenue, Boston 19, Mass.

INSTRUCTION

PORT ARTHUR COLLEGE, Port Arthur, Texas, pro-
vides training in Radio, Radar, Television necessary to
pass FCC examinations for Phone and Tel licenses, 12 to
14 months. Advanced TV 6 months. Start at any level.
Progress at own rate. Work toward standard. Low
tuition. Board & Room at cost in dormitoryv. Advanced
students receive on-the-job training at KPAC, 5000 watt
radio station, owned & operated by the college. New
courses start every O weeks. Approved for Veterans,
Write Regiﬂrur for catalog & information.

INCREASE 'LUIJ[L SPEED. New method. Free particu-
lars. D. H Rogers, Gough Ave., Ivyland, Pa.

—— — T e |

PASS AMATEUR theory exams. Check yourself with
sample FCC-type questions & novice & general class
examinations. All for only 50¢. American Electronies,
1203 Bryant Ave., New York 59, N. Y.

— — —

TAPER-WEDGE
DESIGN
SPEEDS PRECISION
PUNCHING

any shape ..any size

PIONEER

CHASSIS PUNCH

Save time and labor with the
“TAPER-WEDGE” design...
a permanent, precision cutting
edge that bites into metal

and plastic WALSCO Pioneer
Chassis Punches make hole
punching faster, easier, more
accurate. Complete size range
available at Parts Jobbers
everywhere.

WALSCO ELECTRONICS CORP.

& sussioiary of Tellludograph CORPORATION

3602 Crenshaw Blvd.,
Los Angeles 16, Calif.

GPH-.‘][I GPI 750

TECHNICAL MATERIEL CORPORATION

MAMARONECK, N Y
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Here is the first receiver in history
specifically designed to include all the
features most hams want at the price

most hams are willing to pay.

To determine what hams really wanted,
National conducted a world-wide contest,
offering prizes for the best suggestions for a
““dream receiver’'—the receiver hams
themselves considered to be ideal.

In the NC-300, ““the dream comes true' —
for its design incorporates all of the
most-wanted features submitted in

National’s contest by thousands of hams,
No other receiver available is the result of
such thorough searching among hams
themselves to find out what they want most.

EREIT IS}

e NEW NG-300 dream receiver

WITH ALL THESE “MOST-WANTED” FEATURES 708 ONLY * 36995

eatures a total of 10 dial scales for
rage of 160 to 1% meters with
ional's exclusive new converter pro-
bn with the receiver scales calibrated
5, 2, 14 meters using a special 30-35
vnable IF band.
ongest slide rule dial ever! Easily read-
to 2 kc without interpolation up to
b mc.
position IF selector—.5 ke, 3.5 ke,
— provides super selectivity, gives opti-
band width for CW, phone, phone
or VHF operation.
peparate linear detector for single side-
d...decreases distortion by allowing
“on" with single sideband ... will not
with RF gain full open.
i-speed, smooth inertia tuning dial with
> |1 ratio! Provides easier, more accu-
tuning. Smoothest dial you've ever used.
clusive optional RF gain provision for
CW results cllows independent con-
of IF gain.
Big, easy to read, "'S" meter.
Provision for external control of RF gain
pmatically during transmitting periods.
uting provision for CW break-in
ration,
PLUS—THE NEWEST LOOK IN HAM
EIVERS ... “MASSIVE IN THE MODERN
NER" ... truly a “"dream receiver” that
be used either as a table or rack model.

SOUENCY STABILITY

ent as a result of using a newly de-

yped high-stability capacitor plus regu-

l :mnter and plate supplies in the
ator.

SITivITY
db noise figure, 160-10 meters

ECTWVITY

5 db down 500 cycles, 3.5 kc and B kc.
table from the front panel without
Iltlunll accessories! Nothing extra to

CALIBRATION RESET

adjustable from front panel to provide
exact frequency setting!

DUAL CONVERSION

with better than 50 db primary image re-
Jection on all amateur bands, plus better
than 60 db secondary Image rejection.
1st IF FREQUENCY—2215 KC.

2nd IF FREQUENCY—80 KC.

WIDE RANGE TONE CONTROL

—for control of both low frequency and
high frequency end of response curve!

SOCKET FOR XTAL CALIBRATOR

plus accessory socket for powering con-
verters and future accessories!

CRYSTAL FILTER

at 2215 kc provides notching plus 3 band
width positions in addition to the 3 IF
selectivity positions. No other receiver has
this versatility.

14 CONTROLS

RF gain and AC on/off

Xtal calibrator on/off

AF gain and RF tube gain switch
Tone control

AM-CW-SSB-ACC switch

CW pitch Atal selectivity
Main tuning Xtal phasing
Calibration correct Bandswitch
On/off limiter Phono-jack

IF selectivity

10 TUBES (Plus 4H4-C current regulator, 5Y3
rectifier and 0OB2 voltage regulator)

TUBE COMPLEMENT

6BZ6 RF 6BJ6 1st 1.F.

6BA7 1st mixer 6BJ6 2nd 1LF.

G6AHG 1st osc. G6ALS ANL and

6BE6 2nd mixer detector

12AT7 1st audioand 6BEGS CWO/SSB det.

S meter amp.
POWER CONSUMPTION
60 watts
POWER OUTPUT
1 watt

6AQS5 audio output

i" Towerd 7% tnwonion

POWER SOURCE

110-120 volts AC, 60 cycles
ANTENNA INPUT IMPEDANCE
50-300 ohms

OUTPUT IMPEDANCE

8 ohms

TUNING SYSTEM

combination gear-pinch

BAND DESICNATION AND LENGTH

160 Meters— 1.8to 2.0 megacycles
80 Meters— 3.5to 4.0 megacycles
40 Meters— T.0to 7.3 megacycles
20 Meters— 14.0to 14.4 megacycles
15 Meters— 21.0to 21.5 megacycles
11 Meters— 26.5 to 27.5 megacycles
10 Meters— 28.0 %u 29.7 megacycles

0

6 Meters— 49.5 54.5 megacycles®
2 Meters—143.5 to 148.5 megacycles®
1Y Meters—220 to 225 megacycles®
*Usable with accessory converters
FREQUENCY RESPONSE
200 to 3,000 cycles for communications
pPurposes.
SHIPPING WEIGHT
60 1bs.
FINISH
two-tone gray enamel.
DIMENSIONS
19" wide (19" rack out of cabinet)
11%"" high
15" deep

NC-300 ACCESSORIES

CONVERTERS

NC-300C6 for 6 meter band. Coverage:
49.5-54.5 mc

NC-300C2 for 2 meter band. Coverage:
143.5-148.5 mc

NC-300C1 for 1% meter band. Coverage:

220-225 mc
XCU-300 PLUG-IN CRYSTAL CALIBRATOR
NC-300S MATCHING SPEAKER

tPrices slightly higher
West of the Rockies and
outside Continental U.S. A.

Nationai<

61 SHERMAN S5T., MALDEN 48, MASS.




RCAYPOWER TUBES

CLASS C POWER AMPLIFIERS AND OSCILLATORS

L | Max. prate tatiogs !I;:ng-humm Trpical Il:l_mnnu Conditions _

of for tull | or oc | oc | oc | oc [ apprme. | npprer.
Service IE&N e [m;lll':r ru:t Filament | ::"; | :':ﬂi ::"; ':’::?-t n,m""" m
J Watls ; Yeita | Watts " Yalts | ‘.jh '.ih . 'ﬂ'u Ma. | Watts Watts

I8 ' 4 I

= FE—

— =

=—
J—

cw | 2601500 65| | 70 | 173 |
Phone | 175 | 1250 | 45 . -120 | 140 |

-l —— m— —_— —

CW | 260 15001 65 = I-120 | 173 |
Phone | 175 | 1250 45 | . | 115 | 140

CW | 3001500 85 | o | “130 | 200 |
F_hnnt 240 | 12350 75 | . _ 195 | Iﬂﬂ
CW | 750 | 2500 | 175 | | | | 1-240 | 300 |
+
$000: | Phone | 500 | 2000 | 125 | 370 | 250

for every
-

transmittel

snat | S [ioss [Soe] 28 | A EA| '
BEAM MWI.I TUBES AND FlHTﬂnIE | need " N

5618 cwW l;.s 300 : 45| 25

CW | 17| 350] 135 =l SR 50 | -28.5] 48.5 |
57631 thr]c_i__lﬁ__m 300 2 | : JDﬂ 50 | -42.5| E-ﬂl

'_lil_fI_‘ i W : Samc as 5763 E‘I:Ctpt f-':-r 12.6- tnit heater gl
CW 40| 600] 135 600 | — | 195 50| 66
28243 | Phone | 27| soo| "9 | 125 6.3 500 180 | 45| s4

CwW 40| 600 135 | 600 | — | 185 | 45| 66
2826 | Phone | 27| soo| "9 | 63 (H) | 500 180 | -so| s4

— — g L - -_ —_ - —

CW°® | sol 7501 20 6.3 750 | — 200 50 65 |
# - |
832-A% |phone® | 36| 600| 15 | 200|425 B0 | 6o | 200 | -70 | 60

CW | 75| 750 30 | . 750 | 250 | 45| 100 |
&
807 | Phone | 60| 600| 25| 60 | 63(H)| 4o 300 | -85 | 100 |

—_— —— T om - "= - —‘- - e — - —+

CW* 85| 600| 25 ' 600 200 44 | 120
65241 | prone® | 55 | so00| 16.7 | 100 6.3 (H) 500 200 61 | 100

TR | I [~ 750 | - 160 | -62 | 120 |

.
=

D OO~~~
o

I
I
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This chart has been pre-
pared expressly for radio
amateurs to show operating
200 | -50| 160 conditions and maximum
200 | -60| 150 | . . . g . .
CW'® | nn' 600 | 40 | L., 6.3 s 600 250 80 | 200 : ratrngs on RCA’s wide liné
Phone’®| 72 | 450 | 27 12.6 | 450 250 | ~100 | 150
o i s T35 ] of power tubes for amateur

- - —4— . ¥ - -2 - o
4-65A | pronce| 275 |2500| 45 | 50 | 690 | 3500 | T | 250 | C13s | 110 . "ty
4-125A/ | CWe | 500 | 3000 | 125 173000 | — | 350 | -150 | 167 (ransmitier HPPIE’H“UU-
High—pervennce esign on
$13; | Phone | 400 | 2000 | 100 | 30 10 2000 | 0| 350 | -175] 200 ;
4-2350A/ | CWe 1000 | 4000 | 250 | ite [ s 4000 | — | 500 | -225| 312 many of these types enable
3022 | Phone®| 675 | 3200 | 165 | l 3000 oo tonle 1l o you to get the power you
RCA Class | | e | 3 Peak AF | Zers- | Max- | _ f .
ol = | input | DC ‘ o | D€ |cri¢Ne.1| Signal | Signal | Plate |Mar-Sig. |Maxsig. | YOU l{}ﬂg hours of reliable
Tree | Service | mﬂ: Plate .2 | w1 |2 DC Plate | DC Plate | o Driving | Power ;
| s | Yalts : 4o | Grid-Me.1 | Correst | Correst Plate Power Output {)Perat 100N.

|

CON= OO0 Q0 0

tn o |

CW | 90| 750 25 : :
61461 | Phone |67.5 | 600| 167 | 60 | 63 (H)| 4o 150 | -87 | 112

] 1 " 1250 250 | -90 | 200

C CWe 250 1:5&1_15{1

"’“'“*1 | Phone®| 200 | 1000 | 100 | 500 | 6.0(H)| ;400 250 | 105 | 200

CW® | 120 7501 40 | 6.3 750
829-B | prone® | 90 | 600 | 28 200 t:ﬁ"“ 600

|
e S — - | — = N ———
|
|
|

=

win|o )

5894

o

ra b W b

o Lo

4D21 | Phone® 380 | 2500 | 85 | 120 50 | 2500 | 350 | ~210 | 152
MODULATORS OR RF LINEAR AMPLIFIERS (SINGLE-SIDEBAND) want at lower plate voltages

CW | 500 2250 | 125 - e 2250 | O | 400 | -155| 220
| Max. Pate Ratigs] Typical Operating Conditions (Two Tubes, Except Where Shown) Conservative ratings assure
Apprax. Approx

- Volts | Wolls Volts Ma., | Ma | Load Ohms | wWalts Watts
= - -

00 600 200 -18 | 36 ¢ | 1o | 13750 0

I |

7

829-8 | AB,"® | 750 | 1
224 AB; 500 | 3 e
ilii: AB, Sﬂrﬂ 37.5 | 500 | 125 1’.-':. 60 22 | 150 000 0.36 | g : J e

8524% | AB," | 600 | 85 | 600 -26 | 76 76 21 135 11400 : hlgh power or low pPOWCT,

uu_un*f AH e llsn':_.iuu':' 1250 44| - | 100 | 180 | 47 7-'.___+ 5600 (015 i CW or 'ph{)ne, AM or
207t | AB, 750 | 90 750 -35 96 30 240 7300 T ;

Ba 750 | 90 750 0 | 555 1 240 | 6650 | 5. ! SSB—}"UH can rf:l}' with

S48 | AB; 750 | 90| 750 46 108 )~ 240 | 7400 . _

- 5894t l Be 600 | 120 600 ' 25 53 : 168 8000 . CﬂﬂﬁdEﬂCE‘ on RCA PU“’L‘I’

I'II-I_,.__L B 11500 | 235 | 1500 4.5 170 s 313 | 12400 4. TUbES. YGUI’ RCA Tllb{‘

7.5 | 500 125 | -15 | 82 | 20 | 150 | 9000 | 0.46 | 54 Whether you are¢ plnnning

f— —— - — —r — e p——

813 | AB,s (2500 | 450 | 2500 | 95 | 180 50 290 19000

—_— = -——

~ 810f | B (2750 | 510 | 2250 | — | —60 | 380 | 70 | 450 | 11600 | 72 Distributor handles the
B000; | B+ 2750 | 510 | 2250 — 130 560 65 450 | 12000 7. | - . =
. . - oy entire line. For additional

Values shown are for Intermittent Commercial and Amateur Service [1CAS), unless otherwise indicated.

IMgh Pervesnce Type @ Valort shown are for Conts swt Commertigl Serwace (CCS) tllbﬂ' data, WIi[E RCA!

“Vaives e for beth gnits BB A0 ratings are Abssiate Ma  =om valoet

iy e o 454,00 videws dhoms s g G4 5.3 Svunioud s it o St vl Commercial Engineering,

mu-tocter, Grid Ne. ? to Grig Mo, . A Asde érovimy signal lod 1 4 No_2; Gred Ne. | ted te Givd No. I Bwoagh 20 000 ohm,

'ﬁrwﬂ-ﬂultmmmdmmﬂimﬂﬂ #-uglt rintes. SEC BliM, Hﬂr[iﬂﬂn’ N+ J

— e e e ——

v:) TUBES tor AMATEURS
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